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GENERAL INFORMATION, MAINTENANCE 
AND LUBRICATION 


Foreword 


This Shop Manual has been prepared by the 
Service Department of the Cadillac Motor Car 
Division to aid in servicing 1967 model Cadillac 
automobiles, It is intended primarily for Service- 
men who are familiar with earlier model Cadil- 
lacs, It includes complete information on service 
procedures and specifications pertaining to all 
1967 model Cadillac cars, 


Arrangement of the Manual 


The front page contains a rapid reference sec- 
tion index with headings corresponding to the page 
tabs at the beginning of each section, A Table of 
Contents is provided at the beginning of each sec- 
tion that contains more than one major subject. A 
complete alphabetical index is located at the back 
of the manual, 


Body Style Number 


Four standard series of cars with 12 body styles 
are included in the 1967 Cadillac line, In addition, 
there is a Commercial Chassis, The numeral six 
is used as the first digit in designating all 1967 
Cadillac body style numbers, The first three 
digits of the body style number indicate the series 
designation, the last two digits indicate the body 
style, Specifications are shown on Page 0-3. 


Vehicle Identification Number 


Each Cadillac automobile or chassis carries a 
Vehicle Identification Number, The number is 
used in license and insurance applications and in 
general reference to the automobile. The letter 
indicates the sales code, the first digit of the 
number indicates the model year, and the last six 
digits indicate the sequence, in which the car was 
built (see Page 0-3). The ‘last six digits of the 
first 1967 Cadillac automobile manufactured is 
number 100001, regardless of series or style; 
subsequent cars built are numbered in numerical 
order. On engines built to low compression speci- 
fications, the letters L.C. are stamped on the 
engine block just below the head surface at the 
rear of the left cylinder bank, Vehicle Identifica- 
tion Number locations are shown in Fig, 0-1, 


The section sequence used in this manual has 
been arranged to conform with the Universal 
Parts Classification (U.P.C.) grouping adopted by 
General Motors Corporation. This sequence will 
enable service personnel of dual dealerships to 
locate information in technical and parts manuals 
more easily, 


The individual sections include a general de- 
scription of components, service adjustments and 
replacement procedures, diagnostic information, 
and identifiable illustrations, An illustrated list 
of special tools, a torque requirement chart, and 
specifications are also provided, 


Service information pertaining only to those 
features that are exclusive with the Fleetwood 
Eldorado, is provided at the back of the individual 
sections in the manual, For service procedures 
and recommendations not listed, refer to the for- 
ward part of the appropriate section, as these 
service procedures are similar to those on 
standard cars. 
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identification Numbers 


Locations of identification numbers on various 
units are shown in Fig. 0-1. The identification 
number on the unit should always appear on forms 
sent to the Central Office such as PIR’s, Claims 
Tags, Pre-Delivery Reports and, when required, 
on AFA's. The Vehicle Identification Number, and 
the transmission unit number are particularly im- 
portant when reporting product information on 
these components, 


Body Name Plate 


A body name plate, Fig, 0-2, is attached to the 
top surface of the shroud at the left, under the 
hood, near the cowl, The name plate carries the 
style number, trim number, body number and 
paint number in the areas indicated by ST, TR, 
BODY and PAINT. 


The first two digits of the paint number indicate 
color of the body shell and chassis sheet metal; 
the next two digits indicate color of convertible 
and fabric tops. 


The number-letter code at the upper left indi- 
cates date of assembly (month-week) and the 
letter code at the bottom indicates accessory 
equipment installed in production, 
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VEHICLE IDENTIFICATION NUMBER 
LOCATED ON REAR PORTION OF 
CRANKCASE BEHIND JINTAKE 
MANIFOLD. 


TURBO HYDRA-MATIC TRANS- GUIDE-MATIC PHOTOTUBE AND 


MISSION UNIT NUMBER PLATE 
LOCATED ON LEFT SIDE OF CON 
VERTER HOUSING (693 ONLY} 


RADIO SERIAL NUMBER TAG LOCAT. 
ED ON RIGHT SIDE OF TUNER. 


VEHICLE IDENTIFICATION NUMBER 
LOCATED ON LEFT FRAME SIDE 
RAIL OF 693 CARS AND ON 
RIGHT FRAME SIDE RAIL OF ALL 
OTHER CARS 


< x At ‘a 


AMPLIFIER SERIAL NUMBER LABEL 
LOCATED ON TOP OF UNIT 
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MISSION UNIT NUMBER PLATE 
LOCATED ON RIGHT SIDE OF 
CASE [EXCEPT 693]. 


TWILIGHT SENTINEL AMPLIFIER SE- 
RIAL NUMBER LABEL LOCATED ON 
COVER OF UNIT. 


Sei 


A/C COMPRESSOR SERIAL NUMBER 
LABEL LOCATED ON REAR PORTION 


OF COMPRESSOR HOUSING. 


Unit Number Locations 


Fig. 0-1 
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GENERAL DESCRIPTION AND SPECIFICATIONS 


Style | Sales 
Number | Code 


Description 


Fleetwood Sixty Special Sedan 
Fleetwood Brougham Sedan 

Calais Hardtop Sedan 

Calais Coupe 

Calais Sedan 

Hardtop Sedan de Ville 

Coupe de Ville 

De Ville Convertible 

Sedan de Ville 

Fleetwood Eldorado 
Fleetwood Seventy-Five Sedan 
Fleetwood Seventy-Five 
Limousine 

Commercial Chassis 
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Keys and Locks 


All 1967 model Cadillac cars are equipped with 
a new five bitting level lock cylinder and key. 
Five bitting levels are used to form one of 2,000 
possible combinations, 


Two non- interchangeable keyways are used, One 
keyway, known as the ‘‘A’’ type, is used in ignition 
and door lock cylinders, The second keyway, 
known as the ‘‘B’’ type is used in the glove com- 
partment, console compartment and rear com- 
partment lock cylinders. 


To fit these lock cylinders, two keys are re- 
quired, The ignition and door lock key for these 
five level lock cylinders may be identified by a 
small capital ‘‘A’’ stamped on one side of the key. 
The ‘‘A’’ type key has a hexagonal head, A second 
key is used for the glove, console, and rear com- 
partment locks. This key has a round head and 
may be identified by a small capital ‘‘B”’ stamped 
on one side, These marks serve to distinguish the 
keys for five level locks from those used in 
previous years, 


On Limousine styles, a separate key is provided 
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Fig. 0-2 Body Name Plate 


Vehicle Wheelb Overall | Overall | Maximum 
Identification as = Width 
Number es (Inches) 


M7100001 
P7100001 
N7100001 
G7100001 
K7100001 
B7100001 
37100001 

F7100001 
L7100001 
H7100001 
R7100001 


$7100001 
Z7100001 


for the lock on the right hand door of the rear 
passenger compartment. The key is different from 
the one used for the ignition switch and left front 
doors, The octagonal key is notched on two sides 
for easy identification, 


Because of the way in which the key blade is 
grooved, each key will fit only the type of lock it 
is to be used in Keys used in Cadillac locks of 
previous years will not enter the keyway of these 
new locks, 


For service replacement keys, see Note a. 


Key code numbers are stamped on the ‘‘knock- 
out’’ plug in the key head, After the code has been 
recorded by the owner to facilitate replacements 
or duplications of a key, the plugs should be 
knocked out of the key heads, If key code numbers 
are not available from records or from the 
“‘knock-out’’ plug, the code can be determined by 
laying the key on the diagram in Fig. 0-3, or from 
the door and rear compartment lock assemblies 
themselves, 


For ‘‘A’’ type lock cylinder assemblies, the key 
code number is stamped on the side of the door 


LEVELS POSITION 


Fig. 0-3 Key Code Diagram 


iMe:= 
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lock cylinder case; for ‘‘B’’ type lock cylinder 
assemblies, the number is stamped on the side of 
the rear compartment lock cylinder. From these 
numbers the lock cimbination can be determined 
by use of a code list for cutting new keys or 
coding a replacement service lock cylinder as- 
sembly. Ignition, glove compartment and console 
lock cylinders coded by the car division do not 
have key code numbers stamped on them; there- 
fore, codes may be determined either from a door 
or rear compartment lock cylinder of the same 
car which will have the same lock tumblers, or 
from the key code diagram, Fig, 0-3. 


a. Cutting Keys 


After the special code has been determined, 
either from the code list or the Key Code Dia- 
gram, Fig. 0-3, cut a blank key to the proper level 
for each of the six tumbler positions, and check 
the key in the lock cylinder, The new key should 
agree with the combination opposite the code 
number in the code list. 


b. Assembling Lock Cylinders 


New lock cylinders for duplicating any lock are 
available from your servicing Parts Warehouse 
with the lock cylinder and locking bar staked in 
place, less tumblers. Tumblers are also available 
and must be assembled into the cylinder according 
to the following special code, 


When it is necessary to assemble a new lock 
cylinder to agree with a key code number, install 
the proper tumblers into their respective slots, 
as inciated by Key Code Diagram, Fig. 0-3 or 
Briggs and Stratton Code List. 


Tumblers are all locks except the glove and 
console compartments are shaped exactly alike, 
with the exception of the position of a notch on one 
side. Tumblers for glove and console lock cyl- 
inders are different and will not interchange with 
any other lock tumblers. As the key is inserted 
in the lock cylinder, the tumblers are raised to 
the correct height so that the notches on each 
tumbler are on the same level, When the notches 
on all six tumblers line up, the locking bar is 
pushed into the notches by two small springs, 
allowing the cylinder to turn in its bore. Five 
types of tumblers are used to make all the various 
lock tumbler combinations and each is coded ac- 
cording to a number, | through 5, stamped on its 
side, Refer to Note c to assemble all lock cyl- 
inders except the glove and console locks. 


Only one type of tumbler is used to make the 
various lock tumbler combinations for glove and 
console compartment locks. Tumblers for these 
two lock cylinders are of a different design than 
the tumblers used in all other lock cylinders, 


As the key is inserted in the lock cylinder, each 
tumbler is depressed so that no part of any tum- 
bler is exposed above the level of the lock cyl- 
inder allowing the cylinder to turn in its bore. 
Refer to Note d to assemble glove and console 
compartment lock cylinders, 


To determine which tumblers should be in- 
stalled in what position for a given key, whena 
code list is not available, proceed as follows: 


1. Lay the key on the Key Code Diagram, Fig. 
0-3, with the key outlined by the diagram as 
accurately as possible, 


2. Starting at the base of the key blade, deter- 
mine the lowest level that is visible in position #1. 


3. Determine the lowest visible level for the 
remaining five positions, As each tumbler level 
is determined, write that number in the blank 
space provided above the position numbers. 


4, Cuts that fall in the first white section, mark 
Level #1 on top of appropriate position number. 


5. Cuts that fall in the first black section, mark 
#2 on top of appropriate position number, 


6. Cuts that fall in the second white section, 
mark #3 on top of appropriate position number, 


7. Cuts that fall in the second black section, 
mark #4 on top of appropriate position number, 


8. Cuts that fall in the third white section, 
mark #5 on top of appropriate position number, 


c. Assembling Lock Cylinders (Except Glove and 
Console Compartments) 


After the tumbler arrangement has been deter- 
mined as shown in Note b, ignition and door lock 
cylinders should be assembled as follows: 


1. Hold cylinder with head of cylinder away and 
Starting at the head of the cylinder, insert the 
tumblers in their proper slots in the order called 
for by the code, ribbed side toward you and long 
point down, 


2, Insert one tumbler spring in the space pro- 
vided above each tumbler. 


CAUTION: If the springs become tangled, do 
not pull them apart -- unscrew them. 


3. Reverse the lock cylinder so that the head of 
the cylinder is now toward you. Insert the spring 
retainer so that the two end prongs slide into the 
slots at either end of the cylinder, Press the re- 
tainer down, 


4. To check, insert proper key and if tumblers 
are installed properly the side bar will be allowed 


< 
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to drop down, If bar does not drop down, remove 
the key, spring retainer, springs and tumblers and 
reassemble correctly. 


NOTE: If the tumblers have not been assem- 
bled correctly, they can be removed from the 
cylinder by holding it with the tumbler slots 
down, pulling the locking bar out with the fingers 
and jarring the cylinder to shake the tumblers 
out. This procedure is necessary because once 
the tumblers have been pressed down into the 
cylinder they are held in their slots by the 
locking bar. 


5. If, after checking, it is found that the lock is 
assembled properly, remove key and secure cyl- 
inder in a vise with spring retainer exposed. Use 
leather or wood at each vice jaw to prevent dam- 
age to the cylinder, 


6. Stake the retainer securely in place by stak- 
ing the cylinder metal over both edges at each 
retainer end using a suitable staking tool at right 
angles to the top of the retainer, 


d. Assembling Glove and Console Compartment 
Lock Cylinders 


NOTE: These two lock assemblies require 
four tumblers rather than six required in other 
locks, Tumblers for positions 3-4-5-6 should 
be installed. Do not install tumblers which cor- 
respond to positions 1 and 2 on the key, The 
black ‘‘tumbler’’ that is closest to the head of 
the iock cylinder is a locking device and shouid 
not be removed unless damaged, 


1, Insert tumbler spring in space provided at 
side of first tumbler. Install tumbler in position, 


2, Repeat Step #1 for remaining three tumblers, 


3, Press tumblers down as far as possible and 
insert key in cylinder with tumblers in this 
position. 


4, Place cylinder in a vise using leather or 
wood at each vise jaw to prevent damage to the 
cylinder, 


5. File tumblers down so that no part of any 
tumbler extends above the lock cylinder. A 
standard 5/8" double cut bastard file is recom- 
mended for this operation. To finish the job, use 
a flat 5-1/2" #2 cut needle equalling file. 


NOTE: Do not fileiany part of black ‘'tum- 
bler’’ in position #2, This is a locking bar and 
should not be altered. 


6, Reverse lock cylinder position in vice and 
repeat step #5 for bottom of tumblers. 


7. Install a retainer wire in the groove on each 


side of the tumblers and stake the retainer wires 
in place. 


Towing Instructions (Except 693 Style) 


1967 Cadillac cars cannot be started by pushing, 
and this procedure should never be attempted, If 
the car cannot be started in the normal manner, 
or by the use of jumper cables, it should be towed 
to the nearest authorized Cadillac service facility. 


If the transmission, drive line, or axle do not 
have a malfunction, the vehicle may be towed in 
Neutral ‘‘N’’ at speeds up to 35 MPH for distances 
up to 50 miles, For higher speeds or extended 
distances, it is recommended that the propeller 
shaft be disconnected or rear wheels be off the 
ground, 


If towing requires raising front or rear of car, 
wheels should be lifted just slightly off the ground, 
When towing with rear wheels raised, tie down 
steering wheel with front wheels in straight ahead 
position, 


Before towing, check transmission fluid level, 
Fluid level must be above full mark on the dip 
stick with engine ‘‘off.’’ Always tow car with 
transmission shift lever in Neutral position, 


Towing Instructions (693 Style Only) 


The 1967 Fleetwood Eldorado cannot be started 
by pushing and this procedure should never be 
attempted, If the car cannot be started in the 
normal manner, or with the aid of jumper cables, 
it should be towed to the nearest authorized 
Cadillac service facility. 


It is recommended that the car be towed with 
the front wheels off the ground, In case vehicle 
damage in the rear wheel area will not permit 
towing with the front wheels raised, the car can 
be towed with the rear wheels off the ground, If 
towing requires raising the rear of the car, the 
wheels should be raised just slightly off the 
ground and the steering wheel should be secured 
with front wheels in straight ahead position, 
Always place the transmission shift lever in 
Neutral ‘‘N’’ position when towing the car with the 
rear wheels off the ground, The car can be towed 
at speeds up to 35 MPH for distances up to 50 
miles, 


Car Storage Preparation 


Certain precautions must be taken when placing 
a car in ‘‘dead’’ storage for extended periods of 
time, Listed below are the recommendations to be 
followed when storing a car for 30 days or less, 
and for a period of 30 days to 12 months. 


a 
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a. Car Storage Preparation—30 Days or Less 


1, Wash car and inflate tires to 40 pounds 
pressure, 


2, Provide proper cooling system protection, 


3. Run engine until completely warmed up; then 
drain and refill with fresh oil which, according to 
the label on the can is: (1) intended for service 
“‘MS’’ and (2) passes car makers’ tests or meets 
General Motors Standard GM 4745-M. 


4, Run engine again with fresh oil until com- 
pletely warmed up; drive car to place of storage 
and park, Do not restart again until end of storage 
period, 


5. Be sure parking brake is in released position 
and car is on level surface, 


6. If car is to be stored in a hot area, the fuel 
tank, lines, pump, filter and carburetor should be 
drained, 


7. Disconnect battery and prevent battery from 
discharging or freezing. 


b. Car Storage Preparation—30 Days to 12 Months 


1, Wash car, 


2, Run engine until completely warmed up; then 
drain and refill with fresh oil which according to 
the label on the can is: (1) intended for service 
‘‘MS,’’ and (2) passes car makers’ tests or meets 
General Motors Standard ‘‘GM 4745-M’’, 


3. Run engine again with fresh oil until com- 
pletely warmed up; drive car to storage area, 
Run engine at 2,000 rpm in neutral and pour en- 
gine oil into carburetor. After about a pint has 
been added, pour oil fast enough to stall engine, 


4, Be sure parking brake is in released position 
and car is on level surface. 


“ 
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Fig. 0-4 Positioning Car on Hoist 


5, Drain gasoline from fuel tank, 


6. Disconnect all fuel lines, blow out, and 
reconnect, 


7. Remove carburetor, clean thoroughly, and 
store in plastic bag. 


8, Remove fuel pump, clean, and store with 
carburetor. Remove filter assembly, discard 
element, clean and store with fuel pump and 
carburetor. 


NOTE: Tape fuel pump, carburetor and gas 
line openings closed with masking tape. 


9, Drain coolant from radiator, cylinder block 
and heater cores, 


10, Lower windows 1/2 inch to stop humidity 
‘*sweat’’ and mold, 


11, Remove battery from car, and have charge 
maintained during period car is stored, 


12, Put car up on chassis stands so that tires 
are off the floor, 


13, Apply 10 W engine oil to exterior bright 
surfaces, 


14, When car is taken out of storage, installa 
new fuel filter element, check brake system for 
leaks, and bleed brakes, Clean spark plugs and 
regap. 


Of these recommendations, proper cooling sys- 
tem protection, and refraining from starting the 
engine and running it for short periods during the 
storage interval, should be considered most im- 
portant, Running the engine in this manner would 
cause crankcase condensation and possible acid 
contamination of the oil, A car should never be 
stored with used oil in the crankcase, 


Special consideration should be given when con- 
ditions of high humidity, high temperature, or out- 
door storage are encountered, Local experience 
will dictate the additional protection measures in 
each particular case, 


Hoist Recommendations 
(Except 693 Style) 


The preferred type of hoist for lifting all 1967 
Cadillac cars is one that engages the front sus- 
pension and rear axle, or all four wheels, 


The front lower suspension arm is designed to 
provide a flattened portion on the flange of the 
arm for use with lifting equipment that engages 
the suspension system. When using lifting equip- 
ment of this type, make certain that the car is 
properly centered over the hoist and that the hoist 
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arms are positioned under the flattened portion of 
the flange, Fig. O-4, outboard of the safety lo- 
caters, If the hoist arms are not properly po- 
sitioned in relation to the lower support arms, the 
car may shift on the hoist. 


If a frame-engaging hoist is used, certain pre- 
cautions must be observed, The shaded areas, 
Fig. 0-5, indicate the only acceptable positions 
for lift pads. Pads must be used in these areas 
with maximum surface contact and must not con- 
tact any part of the frame not indicated, 


Do not use a frame-engaging hoist to raise the 
Fleetwood Seventy-Five sedan and limousine or 
the commercial chassis. 


CAUTION: The shock absorbers act as re- 
bound stops for the rear suspension. Under no 
circumstances should the rear end of car be 
raised so that rear suspension is in rebound 
position while disconnecting shock absorbers. 


Hoist Recommendations 
(693 Style Only) 


The preferred type of hoist for lifting the 1967 
Fleetwood Eldorado is one that engages the front 
suspension and rear axle or all four wheels, 


CAUTION: When raising the car on a sus- 
pension type hoist, a special adapter may be 
required on some type hoists to prevent dam- 
age to the rear axle as the center line of the 
rear axle is behind the center line of the rear 
wheels, 


If a frame-engaging hoist is used, hoist lift pads 
must be positioned under the frame as shown by 
the shaded areas in Fig. 0-6. When car is po- 
sitioned on hoist in this manner, the center line 
of the door is behind the center line of the lift 
post for proper weight distribution, 


If a drive-on hoist is used, be sure the center 
line relationship as stated above is also applied 
(Fig, 0-6). 


682, 683-76.6" 
680, 681-80.1” 
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Fig. 0-5 Hoist Position (Except 693) 
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Fig. O-6 Hoist Position (693) 


When supporting the Fleetwood Eldorado with a 
floor jack or jack stands, the supports should be 
placed at the suspension lift points or the frame 
contact lift points. The Fleetwood Eldorado should 
never be supported at the extreme ends of the 
frame or at the center of the frame side rail or 
lifted at the front or rear bumper with anything 
other than the bumper jack provided with the car. 


Lubrication Information 


Complete instructions for lubrication of the 
various points of the 1967 Cadillac car are de- 
scribed under Service Information in this section, 
An Engine Oil Change Interval and Viscosity 
Chart, and a Fluid Capacity Chart appear at the 
end of this section, 


The Maintenance Schedule, Page 0-20, is based 
upon service at time of engine oil change, unless 


otherwise specified, The recommended engine oil 
change interval, regardless of season, is every 60 
days, never to exceed 6,000 miles, 


More frequent changes are required with stop 
and go operation, prolonged idling periods, dusty 
road travel, or during extended cold or wet 
climatic conditions, In such cases, an oil change 
is recommended after 2,000 or even 1,000 miles 
of driving. 


The front suspension spherical joints do not 
require periodic maintenance, The seals, how- 
ever, should be inspected for physical damage or 
cracks each time the engine oil is changed, If 
this inspection is neglected, water and dirt may 
enter the joint through a leaking seal and cause 
the joint to become noisy, It will then be neces- 
sary to replace the seal and repack the joint, 


The inner and outer tie rod pivot spherical joint 
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seals should also be inspected for physical dam- 
age each time the engine oil is changed, In addi- 
tion all other steering linkage joints should be 
checked for looseness or damage. In the event a 
joint is found to be loose, the affected inner or 
outer tie rod pivot or linkage joint should be re- 
placed, If damaged inner or outer tie rod pivot 
seals are found on 693 series cars, the seal may 
be replaced and the joint repacked as described in 
section 9, note 28. 


A Service Notice plate, Fig, 0-7, is attached to 
the front face of the left door lock pillar. The 
mileage and date at which the engine oil is 
changed and maintenance operations are per- 
formed should be posted on this plate. The Vehicle 
Identification Number is printed on this plate, and 
a space is also provided to enter the owner’s 
name, 


The various points on the chassis that require a 
lubricant are listed in the Maintenance Schedule, 


Fig. O-7 Service Notice Plate 


Page 0-20, Maintenance should be performed ac- 
cording to the intervals specified on the Schedule, 
Use factory recommended fiuids in the quantities 
specified, 


SERVICE INFORMATION 


1. Front Suspension 


Spherical joints are used on the front suspen- 
sion system at the outer ends of the upper and 
lower control arms, and at the inner and outer 
steering linkage tie rod pivots. 


The front suspension spherical joints should not 
need repacking throughout their entire service life 
under normal driving conditions, At the time of an 
engine oil change, visually inspect all joint seals 
for any indication of damage, such as cuts, tears, 
ruptures, worn spots, etc. If a damaged seal is 
evident, the seal must be replaced and the joint 
repacked, 


Special front suspension lubricant is provided 
in one pound cans and is available from Parts 
Warehouses, The repacking gun used with the 
lubricant has a red band around the bottom of the 
body cylinder, 


The procedure for replacing and repacking the 
upper and lower suspension arm spherical joint 
seals is described in Section 3, Notes 7, 8 and 9 
for the standard car, and Notes 25, 26 and 29 for 
the 693 series car, 

Extended life spherical joints are used at both 
inner and outer tie rod pivots, The only mainten- 
ance normally required is to inspect the seals for 
physical damage each time the engine oil is 
changed, There is no provision for repacking 
these joints except on 693 series cars. If periodic 
inspection reveals a damaged seal on 693 series 
cars, the seal may be replaced and the joint re- 
packed as described in Section 9, Note 28. A 
damaged seal or a loose joint found on standard 
series cars or a loose joint on 693 series cars 
requires replacement of the joint as described in 
Sectién 9, Notes 22 and 28. 


2. Engine 


a. Engine Oil Recommendations 


The original factory fill oil will perform satis- 
factorily during the normal change interval speci- 
fied on the Engine Oil Change Interval and Vis- 
cosity Chart, Page 0-19, because this oil meets 
General Motors Standard GM 4745-M. The same 
chart should also be consulted for factory recom- 
mendations if additional oil should be necessary 
prior to the normal change interval, 


The use of proper engine oil is the best assur- 
ance of continued reliability and performance 
from a Cadillac engine. Cadillac does not recom- 
ment oils by brand name, as assurance of oil 
quality is the responsibility of the refiner, In- 
stead, the factory recommends oils that, accord- 
ing to their labels, are: (1) intended for service 
“‘MS’’, and (2) represented as passing car makers’ 
tests or General Motors Standard GM 4745-M. 
Cadillac Servicemen should assist owners in the 
selection of the proper oil that meets the above 
requirements, as well as the proper viscosity 
number for a particular area, 


In areas where the temperature seldom drops 
below zero, most 10W oils are satisfactory for 
easy starting of the engine. When the temperature 
is frequently below zero, a 5W or 5W-20 oil is 
recommended, 


b. Adding Engine Oil (Fig. 0-8) 


Always maintain the correct oil level. Oil 
should be added only when the level reaches the 
‘“‘Add One Quart’’ mark on the dipstick, Do not 
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Fig. 0-8 Dipstick Locations (693) 


fill above the ‘‘Full’’ mark or foaming may result, 


c. Changing Engine Oil 


The crankcase should be drained only after the 
engine has been warmed to normal operating tem- 
perature, The benefits of draining are minimized 
if the crankcase is drained when the engine is 
cold, as some suspended foreign matter will cling 
to the internal engine parts and will not drain with 
the slower moving colder oil. 


The Engine Oil Change Interval and Viscosity 
Chart, Page 0-19, will serve as a guide for the 
proper oil change interval and oil viscosity to be 
used at the prevailing temperature, It is unnec- 
essary to change the oil for the occasional un- 
seasonably cold or warm day encountered during 
the fall or spring season, The crankcase capacity 
is 4 quarts. Do not add more than 4 quarts ex- 
cept when changing oil filter element, in which 
case 5 quarts should be used, 


OPEN TYPE 


ELEMENT 


Fig. 0-9 Air Cleaner - Open (Except 693) 


3. Engine Accessories 
a. Distributor 


The 1967 Cadillac distributor is permanently 
lubricated and requires no periodic oiling. How- 
ever, in the event the distributor is disassembled 
and the shaft or breaker plate is removed, the 
wick in the oil reservoir should be moistened with 
light weight engine oil, 


b. Oil Filler Cap (Figs. 0-9, 0-10, 0-11, 0-12) 


Two types of oil filler caps are used for all 
1967 Cadillac engines, For the standard series 
cars, the closed filler cap, Fig. 0-10 is used only 
on those cars delivered in California, All other 
standard series cars use the open type breather 
cap, Fig, 0-9, All 693 series cars use the closed 
system shown in Figs, 0-11, 0-12. 


CAUTION: Under no circumstances should a 
Closed Type breather cap be used on an Open 
Type system as engine damage will result. 


Whenever the engine oil is changed, the metal 
gauze in the Open Type breather cap should be 
cleaned in solvent and re-oiled with engine oil, 


On closed type systems, the metal gauze in the 
strainer, located on the wall of the carburetor air 
cleaner on standard cars or on the rocker arm 
covers of all 693 series cars, should be cleaned 
in solvent and re-oiled with engine oil whenever 


tha anoine vil io chonco 
the Cue oil id changed, 


c. Carburetor Air Cleaner (All Except 693) 


The carburetor air cleaner, Figs, 0-9, 0-10, 


CLOSED TYPE 


ELEMENT 


GAUZE FILTER 


Fig. 0-10 Air Cleaner = Closed (Except 693) 
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used on the engines of all 1967 Cadillac standard 
series cars incorporates a replaceable paper 
element, A new air cleaner element should be in- 
stalled every 24,000 miles. More frequent re- 
placement of the element may be necessary if the 
car is constantly driven in dusty areas, A visual 
inspection of the element is recommended every 
spring and fall to make certain that it is properly 
seated and that there is no indication of dust 
leakage, If damage is indicated at time of visual 
inspection, the element should be changed. To 
replace element, proceed as follows: 


1, Remove air cleaner to air compressor hose 
on cars with Automatic Level Control. 


2, Remove cover from carburetor air cleaner. 
3, Remove element and discard, 
4, Wipe all dirt from inside air cleaner cover. 


5. Install a new element on air cleaner base, 
making certain that it is properly seated, and re- 
place air cleaner cover, 


d. Carburetor Air Cleaner (693 Only) 


The carburetor air cleaner, Fig. 0-11, used on 
the engine of the Fleetwood Eldorado incorporates 
an oil wetted polyurethane foam element. 


The element should be cleaned and re-oiled with 
SAE 10W-30 engine oil each 12,000 miles or 12 
months, To service the element, wash it thor- 
oughly in kerosene and squeeze dry, Dip element 
in engine oil and squeeze to remove excess oil. 


A visual inspection of the element is recom- 
mended every spring and fall to make certain that 


Filter 


Fig. 0-12 Crankcase Ventilating System - Closed (693) 


it is properly seated and that there is no indica- 
tion of dust leakage, If damage is indicated at time 
of visual inspection, the element should be re- 
placed. To remove element, follow the procedures 
for the standard car in Note c, 


e. Engine Oil Filter (Fig. 0-13) 


The engine oil filter used on 1967 Cadillac cars 
is of the full-flow type incorporating a throw- 
away element, It is recommended that the element 
be replaced at 6,000 miles, and then each six 
months or each 6,000 miles thereafter, whichever 
occurs first, 


The full-flow type oil filter filters 100% of the 
oil delivered by the oil pump, For this reason, it 


is very important that the recommended oil filter 
change intervals be followed, 
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Fig. 0-13 Engine Oil Filter 
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The oil filter is mounted on the front right side 
of the front cover, Fig, 0-13, Access to the filter 
is gained from under the car, Replacement pro- 
cedure is as follows: 


1. Position car on hoist and remove rubber 
splash shield, 


2. Unscrew element from filter base and dis- 
card element, 


3. Wipe gasket area of base clean. 


4, Place a light film of silicone on top of gasket 
and screw element on stud of filter base by hand 
until gasket touches filter base, Then tighten 
element an additional 2/3 of a turn, 


5, Add 1 quart of oil to engine crankcase. 


NOTE: If engine oil is changed in conjunc- 
tion with oil filter replacement, add 5 quarts of 
oil to engine crankcase, 


6. Operate engine at fast idle and check for oil 
leaks at filter base, 


7, After engine has run for 3 to 4 minutes, stop 
engine and check oil level, 


f. Positive Crankcase Ventilation 


Two types of Positive Crankcase Ventilation 
systems are used, The closed system installed on 
cars shipped to the state of California and all 693 
series cars uses a non-ventilated oil filler cap 
and a strainer air cleaner, Figs. 0-10, 0-12. The 
system installed on all other cars uses a venti- 
lated oil filler cap which is equipped with a filter, 
Fig. 0-9, 


The positive crankcase ventilator valve in- 
stalled on all 1967 Cadillac vehicles should be 
replaced every 12,000 miles, or 12 months, which- 
ever occurs first, 


NOTE: Cleaning of the open type oil breather 
cap or the air cleaner strainer is important in 
order to provide proper crankcase breathing. 
The strainer is located on the inside wall of the 
carburetor air cleaner on standard cars, On 
693 series cars, two strainers are used; one 
on each rocker arm cover. The metal gauze in 
each unit must be cleaned and re-oiled at every 
engine oil change, 


4. Battery 


The battery electrolyte level should be checked 
at every engine oil change. In warm weather, a 
check should be made at two-week intervals. An 
electrolyte level indicator vent cap is located in 
the second cell cap from the positive battery post, 
With the use of this vent cap, it is not necessary 
to remove cell vent caps when checking fluid 


level, A dark (black) spot in the center of this 
vent cap is visible when electrolyte is at the 
normal level, If at any time the electrolyte level 
drops below normal, the spot changes from black 
to an off-white color. When an off-white condi- 
tion is encountered, all cell fluids must be ad- 
justed to their correct level. This is accomplished 
by raising the fluid level to the bottom of the slot 
in each vent well with colorless, odorless drink- 
ing water. 


CAUTION: Do not overfill battery or add 
any substance to fluid except colorless, odor- 
less drinking water. 


Keep battery, cable clamps and hold-down 
bracket clean. If necessary, clean with a solution 
of ammonia and water, or baking soda and water. 
Flush off with water and apply petroleum jelly to 
cable clamps and terminals to retard corrosion, 


5. Air Injection Reactor 


The Air Injection Reactor, installed on all cars 
registered in the State of California, reduces air 
pollution by burning exhaust gases in the cylinder 
heads. 


The system has a belt driven air pump, special 
cylinder heads, and a special carburetor. 


Specific maintenance requirements must be fol- 
lowed to insure satisfactory operation of the pump 
and to maintain air pollution control, 


Proper engine idle speed, fuel-air mixture and 
belt tension adjustments are required at 1,000 
miles and every 12,000 miles or 12 months there- 
after, whichever occurs first. See Section 6, 
Notes 63a and 99b., 


The Air Injection Reactor pump air cleaner, 
located on the left rocker arm cover (all except 
693 series) or at the rear of the radiator cradle 
on the left hand side (693 series only) should be 
cleaned every 12,000 miles or 12 months, which- 
ever occurs first. More frequent replacement of 
the element may be necessary if the car is con- 
stantly driven in dusty areas. 


To service the filter element, remove element 
as described below, wash in kerosene and squeeze 
dry. Dip element in SAE 10W-30 oil and squeeze 
to remove excess oil. Do not over-oil the filter 
as oil droplets carried through the intake hose 
will damage the pump. 


To remove element, proceed as follows: 
1, Remove retaining spring. 
2, Unscrew top and remove filter element. 


3, Wipe all dirt from inside air filter body. 
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Fig. 0-14 Power Steering Reservoir 


4. Clean element and install in air filter body, 
making certain that it is properly seated and 
tighten cover. 


5. Install air filter in bracket and secure with 
retaining spring. 


6. Power Steering 


The steering gear is lubricated by the power 
steering fluid and requires no other lubricant. 
The fluid level in the pump reservoir, Fig. 0-14, 
should be checked every spring and fall after the 
engine is warm, and the reservoir kept filled with 
Cadillac recommended fluid. If the dipstick in- 
dicates that the fluid level is extremely low, the 
unit should be inspected for leaks and corrected 
immediately. When adding less than one pint of 
fluid, automatic transmission fluid may be used. 
When adding larger quantities or when making 
a complete fluid change, always use special power 
steering fluid. Refer to Section 9, Note 1, for 
checking fluid level, 


7. Power Brakes 


The brake fluid level of both sections of the 
master cylinder, Fig. 0-15, should be checked 


at every engine oil change and every time the 
power brakes are serviced. The reservoir cover 
incorporates a diaphragm that provides a seal 
between the reservoir fluid and the atmosphere 
to prevent moisture absorption or dust 
contamination, 


If either the front or rear brake reservoir is 
found to be low, the related hydraulic system 
should be checked for leaks. Then fill the reser- 
voir with SAE Delco Supreme 11 Super Heavy 
Duty Brake Fluid, to within 1/4 inch to 1/2 inch 
of the reservoir sealing surface. 


Check the travel of the service brake pedal and 
the parking brake pedal at the first oil change 
and each spring and fall thereafter. Excessive 
brake pedal travel is an indication of brake sys- 
tem malfunction, 


Within the first 500 miles, service brake pedal 
travel should not exceed 1-3/4 inch during normal 
brake pedal application of approximately 30 
pounds force, On cars with more than 500 miles, 
pedal travel should not exceed 1-1/2 inch with 
moderate application (30 pounds force), The park- 
ing brake pedal should travel 1-3/4 inch to 2-3/4 
inch with moderate application (50 pounds force), 
If parking brake adjustment is required, lubricate 
parking brake links and cables. 


Refer to Section 5 for adjustment procedures 
should either pedal travel be found incorrect, 


8. Air Conditioner Compressor 


The 6 cylinder compressor uses 525 viscosity 
oil. It is important that only the type of oil recom- 
mended by the compressor manufacturer be used, 
Refer to Section 1, Note 23 for lubricating 
recommendations, 
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Fig. O-15 Power Brake Reservoir 
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9. Transmission 
a. Oil Recommendations 


The correct transmission fluid bears a suffix 
letter ‘‘A’’ following the numerals in its ‘‘AQ- 
ATF”’ designation. This fluid must always be used 
both for adding and refilling. Suffix ‘‘A’’ fluid 
incorporates additives not found in regular type 
“‘A’’ fluid that are essential for satisfactory 
transmission performance, 


The transmission bottom pan should be drained 
every 24,000 miles or two years, whichever oc- 
curs first, and fresh fluid added to obtain the 
proper level on the dipstick, For cars subjected 
to heavy city driving, or in commercial use where 
the engine is regularly idled for prolonged 
periods, the bottom pan should be drained every 
12,000 miles. 


b. Checking Fluid Level (Fig. 0-8) 


The dipstick and filler tube for the transmis- 
sion is located under the hood at the right rear 
side of the engine (left side on 693 only. See Fig. 
0-8). : 


The fluid level should be checked at every en- 
gine oil change, Add fluid, if necessary, until 
proper level is indicated on dipstick, Fig. 0-16, 
Proper fluid level is based on operating temper- 
ature, When checking fluid level, first run the 
engine at 800 rpm with selector lever in ‘‘P” 
(Park) position for i-i/2 minutes to make certain 
converter is full. Reduce engine speed to slow 
idle, remove and wipe dipstick, then check fluid 
level, 


With the engine still running, add fluid through 
dipstick tube to bring the fluid to the proper level. 


PROPER FLUID LEVEL RANGE 
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Fig. 0-16 Transmission Oil Level (Except 693) 


At normal operating temperature 1 pint of fluid - 
will change the level from the low mark (bottom 
dimple) to the full mark (‘‘F’’), 


c. Transmission Fluid Change 
1. Raise car on hoist or place on jack stands, 


2, Remove bottom pan and empty fluid from 
bottom pan, 


3. Install bottom pan using a new gasket, 


4, Lower car and add 2 quarts of transmission 
fluid through filler tube. 


5. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park ‘‘P’’ 
position. 


6. Reduce engine speed to slow idle and check 
fluid level. Add fluid, if necessary, to bring to 
proper level, Fig. 0-16, 


d. Oil Strainer 


The oil intake system incorporates an oil 
strainer in the transmission oil sump. The intake 
pipe and strainer assembly must be replaced 
after the first two years or 24,000 miles only, or 
after a major transmission failure. The pro- 
cedure for removing and installing the oil strainer 
is described in Section 7, Note 7c. 


10. Front Wheel Bearings (Standard 
Car) Rear Wheel Bearings 
(693 Only) 


The wheel bearings on all 1967 Cadillac cars 
require repacking and adjusting when the brake 
linings or components are replaced. When re- 
packing these bearings, use a #2 grade lithium 
high melting point wheel bearing grease free from 
any fillers or abrasives, Refer to Section 10, 
Note 3 for repacking procedure, 


11. Differential (Except 693 Style) 


Check the lubricant level in the differential only 
on the first inspection and add lubricant if neces- 
sary. The differential lubricant level should be 
within 1/2 inch of the lower edge of the filler hole, 
At subsequent engine oil changes, inspect dif- 
ferential assembly for external signs of leakage 
and check lubricant level only if leakage is 
evident, 


Either SAE 90 multi-purpose type gear lubri- 
cant conforming to MIL-L-2105-B specifications 
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or the special lubricant provided for this purpose 
by the Parts Department can be used for cars 
equipped with the standard differential. Cars 
equipped with the Controlled Differential should 
use only the special lubricant provided by the 
Parts Department to assure the satisfactory oper- 
ation of this unit. When removing the filler plug, 
take extreme care not to allow any dirt to enter 
the filler hole. 


Draining and refilling of the differential is 
necessary only at time of replacement. 


12. Final Drive (693 Only) 


Check the lubricant level in the final drive only 
at the first inspection and add lubricant if neces- 
sary. The final drive lubricant level should be 
within 1/2 inch of the lower edge of the filler 
hole, At subsequent engine oil changes, inspect 
the final drive assembly for signs of external 
leakage at the output shaft seals and at the pan 
gasket, and check lubricant level only if leakage 
is evident. 


The factory recommended fluid for the final 
drive assembly is SAE 90 multi-purpose type 
gear lubricant conforming to MIL-L-2105-B 
specifications. 


When removing the filler plug, take extreme 
care not to allow any dirt to enter the filler hole. 


Draining and refilling of the differential is 
necessary only at time of replacement, 


13. Propeller Shaft (Except 693 Style) 


The 1967 propeller shaft does not require main- 
tenance on a regularly scheduled basis, nor can 
it be disassembled. However, whenever the shaft 
is disconnected at the transmission, lubricate the 
outside diameter of the front propeller shaft yoke 
with Automatic Transmission Fluid, Type ‘‘A’’, 
and the inside diameter with synthetic oil seal 
lubricant as outlined in Section 4, Note 27. 


14. Chassis Sheet Metal 


Lubrication of the hood latch mechanisms and 
hood hinges is an important part of the general 
lubrication operation. The following lubrication 
services should be performed every spring and 
fall. 


a. Hood Latch Mechanisms 


Apply a small amount of lubricant to the strik- 
ing surface, and apply light oil to the moving 


joints of all hood primary and secondary latch 
mechanisms and hinges. 


b. Hood Hinges 


Apply a few drops of light oil to all the moving 
joints of the hood hinges, 


c. Gasoline Tank Filler Door Hinges (693 Only) 


Apply a few drops of light oil to all moving 
joints of the gasoline tank filler door hinges. 


15. Body Lubrication Points 


The movable mechanical parts of the body are 
lubricated during production to insure proper and 
quiet operation. If additional lubrication is re- 
quired, lubricants should be used at the locations 
listed, and in the manner indicated. 


Each lubrication point shown in Fig, 0-16 is 
designated by a letter that corresponds with a 
letter in the note headings below. 


While the pictures in Figs. 0-17, 0-18, and 0-19 
represent parts of the standard car, the corre- 
sponding places of the Eldorado should also be 
lubricated as outlined below. 


NOTE: The Lubriplate referred to in this 
section is Lubriplate No, 630 AAW, a zinc 
oxide grease. It is recommended that this type 
lubricant or its equivalent be used. 


a. Front Door Hinge Hold-Open Assembly 


Wipe off dirt and apply a light coat of Lubri- 
plate (or equivalent) at lower arrow in Fig. 0-17. 
In addition, the hinge pins should be lubricated 
with engine oil, 


b. Door Lock Fork Bolt 


Wipe off dirt and apply a thin coat of stick-type 
lubricant and oil at points indicated. 


c. Rear Door Hinge and Hold-Open Assembly 


Wipe off dirt and apply a light coat of Lubri- 
plate to frictional points indicated. Wipe off ex- 
cess lubricant. 


d. Door Lock Outside Handle 


Apply a light coat of Lubriplate to surface of 
lock cylinder shaft contacting bell crank, 
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Fig. 0-17 Body Lubrication Points 


e. Rear Compartment Lid Lock Rear Compartment Lid Hinges and 
Torque Rods 


On rear compartment lid lock, apply a thin 
film of Lubriplate at point indicated. Apply Lubriplate to hinge and torque rods at 
friction points, 


Front Seat Adjuster Mechanism, 


Front Door Torsion Rods (693 Only) Manually and Electrically Operated 


Apply a thin coat of Lubriplate at all friction Thoroughly wipe off old lubricant. Apply a thin 
points of torsion rods, coat of Lubriplate to jack screws and seat tracks, 
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Fig. 0-18 Folding Top Linkage 


Operate seat to limits of all positions, Apply a 
small amount of dripless oil to linkage and wipe 
off excess lubricant. 


Folding Top Linkage 


Apply a small amount of light oil to all bearing 
points, Fig. 0-18. Wipe off excess lubricant to 
prevent soiling trim. 


Folding Top Lift Cylinder Piston Rods 


With folding top in raised position, wipe ex- 
posed portion of each top lift cylinder piston rod 
with a cloth dampened with brake fluid to remove 
any oxidation or accumulated grime, With another 
clean cloth, apply a light film of brake fluid to the 
piston rods to act as a lubricant, 


NOTE: Use caution so that brake fluid does 


not come in contact with any painted or trimmed 
parts of the body, 


Window Regulators, Cams and Guides 


Apply a coat of Lubriplate to regulator teeth, 
cams and guide channels as required. Fig. 0-19 
is typical of front and rear door windows and rear 
quarter windows. 


16. Points Requiring No Lubrication 


No lubrication is required at the generator, 
distributor, water pump, propeller shaft bearings, 
or rear wheel bearings (except 693), as all of 
these bearings are packed with sufficient lubri- 
cant at time of assembly, 


In addition to the above, lubrication is not re- 
quired at any of the following locations: 


a. Front upper and lower suspension arm pivot 
points. 


b. Pitman arm or idler arm pivots, 
c. Manifold heat control valve. 


d, Front and rear pivot points of rear upper and 
lower control links, 


e. Rear springs, shackles, or spring liners on 
Commercial Chassis and 693, 


f. Tie rod linkage. 


17. 10-Point Safety Inspection 

The following 10-point safety inspection should 
be performed once a year. However, some states 
require more frequent inspection. 


1, Brake System 


Fig. 0-12 Window Linkage 
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a. Check hydraulic fluid level in master 
cylinder. 


b. Check brake pedals (parking and service) 
for excessive travel, 


c, Check brake linings for wear. 
d, Check for equalization of braking action, 
2. Lights 


a, Check for burned out or broken bulbs at all 
points. Replace where required. 


b. Check for broken or cracked lenses, Re- 
place where required. 


c. Check headlight aim as described in Section 
12, Note 1, 


3. Turn signals and hazard warning flasher 


a, Check for proper operation of all turn signal 
and cornering lights. 


b, Check for proper operation of both front 
fender turn signal indicators. 


4, Steering and Wheel alignment 
a. Check for excessive play in steering gear. 


b. Check for looseness in tie rod ends and 
idler arm. 


c, Check all spherical joints for looseness. 
d, Check front suspension for proper alignment, 
e, Check for bent or damaged wheels. 

5. Tires 


a. Check condition of tread. 


b, Check tread pattern for uneven wear. 

c. Check all tires for cuts or bulges. 

d, Check all tires for proper inflation pressure, 
6. Exhaust System 


a. Check exhaust system for proper mounting 
arrangement, 


b, Check exhaust system for leaks, 


c. Check for missing, damaged or badly cor- 
roded parts. 


7. Glass and Mirrors 


a, Check all glass for cracked or broken 
conditions. 


b. Check all glass for discoloration that would 
limit visibility. 


8. Windshield Wipers and Washers 


a, Check for proper operation of windshield 
wiper motor and switch, 


b, Check condition of windshield wiper blades, 


c, Check windshield washers for proper 
‘peration, 


9. Windshield De-icer and De- Fogger 


Check for proper operation of windshield de- 
icer and de-fogger and rear window de-fogger on 
cars so equipped. 


10. Horn 


Check for proper operation of horns. 


PREVENTIVE MAINTENANCE 


18. Periodic Preventive Maintenance 
Operations 


a. Cooling System 


Flush every 24 months with clear water and 
add ethylene glycol coolant, rust inhibitor and 
sealer to the radiator. Refer to Section 6, Note 
1 for information on the preparation of the cool- 
ing system for cold weather. 


b. Fuel Filter Element 


Replace fuel filter element every spring and 
fall. 


c. Engine Oil Filter 


Replace filter every 6 months or 6,000 miles, 
whichever occurs first. 


d. Air Conditioner 


On all Air Conditioning Systems, before Summer 
use: 


1. Clean out insects and dirt from condenser. 
2, Check compressor belt tension. 


3. Check overall performance of Air 
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Conditioner. 


4. Check sight glass for full charge of 
refrigerant. 


5. Leak test system for refrigerant and oil 
leaks. 


For complete Air Conditioner maintenance, see 
Section 1, Note 10, 


MAINTENANCE SERVICE AND SCHEDULE 


A program of preventive maintenance has be- 
come an essential part of vehicle operation. The 
proper care and maintenance of a new Cadillac 
as set forth in the Cadillac Owner Protection 
Plan booklet will preserve an owner’s investment, 
avoid expensive repairs and will ultimately result 
in lasting satisfaction for the Cadillac owner. 
When new Cadillac cars are brought in for serv- 
ice, the suggested inspections and maintenance 
services as listed in the Owner Protection Plan 
booklet should be performed by the Serviceman. 
These inspection and maintenance services are 
those which experience and testing have shown to 
be the most likely needed services at that particu- 
lar mileage or time interval for an average 
owner, However, driving habits, driving condi- 


tions, geographical locations and climatic condi- 
tions all influence maintenance requirements. 


In addition to these maintenance services, some 
components of the vehicle may require periodic 
maintenance depending upon usage. 


The Cadillac Serviceman should also recom- 
mend additional items of maintenance based on 
conditions such as local weather, owner driving 
habits, and periodic factory service bulletins. 


The maintenance schedule outlined on pages 
0-20 and 0-21 will provide the Serviceman with 
an excellent reference for seasonal maintenance 
recommendations as well as regular inspections 
and maintenance services, 


ENGINE OIL CHANGE INTERVAL AND VISCOSITY CHART 


SAE 
Prevailing Viscosity* Change 
Temperature | Recommen- Interval** 
dations 


Above Freezing | SAE-20W 


(+32°F.) SAE-10W-30 


Below Freezing | SAE-10W Every 60 days, 
(+32°F. to 0°F.)|SAE-10W-30] never to exceed 
6,000 miles. 


Below 0°F. 


*Choice of engine oil should be restricted to 
those oils which, according to the label are: 
(1) intended for ‘*MS’’ service, and (2) repre- 
sented as passing car makers’ tests or Gen- 
eral Motors Standard GM 4745-M. 


**If there is danger of oil contamination by dust, 
water, or other foreign material during very 
extreme driving conditions, then the engine oil 
should be changed more frequently than shown 
in the table. In such cases, an engine oil 
change is recommended after 2,000 or even 
1,000 miles of driving. 


a 
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MAINTENANCE SCHEDULE 


Every 60 days, never to exceed Change engine oil. 
6,000 miles Inspect front suspension. 

Check tires for damage, wear and proper inflation. 

Check underside of car for excess dirt, (mud, gravel, tar, etc.) 
paying particular attention to propeller shaft, wheels, and 
brake drums, 

Clean and oil engine breather cap, (open type). 

Clean and oil strainer in carburetor air cleaner (California 
cars except 693). 

Clean and oil strainers on rocker arm covers - 693 only) 

Check brake fluid level. 

Check battery electrolyte level. 

Check transmission fluid level. 

Check power steering fluid level. 

Check coolant level in radiator. 


Every 6 months or 6,000 miles Change engine oil filter (in connection with an oil change). 
Check and adjust all engine drive belts. 
Check, clean and/or adjust spark plugs, ignition points, timing 
and engine idle. 
Check all brake lines for leaks and damage, 
Check brake pedals (parking and service) for travel. 


Every 12 months or 12,000 Check brake linings for wear (every six months after the first 
miles inspection), 
Lubricate parking brake cables (every six months after the 
first inspection), 
Replace positive crankcase ventilation valve, 
Clean, inspect or replace, if necessary, crankcase ventilation 
system hoses, fittings and attaching parts. 
Test operation of A.I.R. pump and adjust pump pulley belt ten- 
sion (California cars only), 
Clean and oil A.I,R. pump filter (California cars only). 
Clean and oil carburetor air cleaner element, More frequent 
cleaning may be necessary if vehicle is driven in dusty 
areas. (693 only) 


Every 12 months Perform 10-point safety inspection as outlined in Note 17, 


2 years or 24,000 miles Drain transmission bottom pan every 24,000 miles or 2 years, 
whichever occurs first, and add fresh fluid. (normal passen- 
ger car usage) 

Replace intake pipe and strainer assembly after the first 24,000 
miles or 2 years only, or in any case of major transmission 
failure. 

Replace carburetor air cleaner element. More frequent re- 
placement may be necessary if vehicle is driven in dusty 
areas. (All except 693) 

Clean and oil clock. 

Flush cooling system and refill with ethylene glycol base cool- 
ant solution, Add cooling system inhibitor and sealer. 
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MAINTENANCE SCHEDULE (Cont’d.) 


Every spring 


Check manifold heat valve. 

Oil accelerator linkage. 

Check transmission for leaks and oil linkage. 

Check and open muffler drain hole. 

Check differential for leaks. (All except 693) 

Check final drive assembly for leaks (693 only), 

Inspect and open body and door drain holes. 

Check cooling system for leaks. 

Change fuel filter element. 

Inspect carburetor air cleaner for dust leaks, 

Leak test complete air conditioning system. 

Lubricate all hood primary and secondary latch mechanisms 
and hinges. 

Oil door hinges, etc. 

Oil fuel filler door (693 only). 

Check engine for oil leaks. 

Check condition of radiator and heater hoses, 


Check manifold heat valve. 

Oil accelerator linkage, 

Check transmission for leaks and oil linkage. 

Check and open muffler drain hole, 

Check differential for leaks. (All except 693) 

Check final drive assembly for leaks (693 only). 

Inspect and open body and door drain holes. 

Check cooling system for leaks and test coolant. 

Add inhibitor and sealer to cooling system (after 24,000 miles). 

Inspect carburetor air cleaner for dust leaks, 

Change fuel filter clement. 

Check choke operation. 

Clean battery terminals and clamps. 

Lubricate all hood primary and secondary latch mechanisms 
and hinges, 

Oil door hinges, etc, 

Oil fuel filler door (693 only). 

Check engine for oil leaks. 

Check condition of radiator and heater hoses, 


Every fall 
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FLUID CAPACITIES 


All Series Unless Otherwise Noted 


Engine Crankcase 4 Quarts 3-1/4 Quarts 
When Filter is Changed 5 Quarts 4-1/4 Quarts 


Cooling System 

With Air Conditioning (Except 693) 19 Quarts 15-3/4 Quarts 
With Heater Only (Except 693) 18 Quarts 15 Quarts 
Without Heater and/or Air 


Conditioning (Except 693) 16 Quarts 13-1/4 Quarts 


75 Series Only 

With Air Conditioning (693 Only) 
With Heater Only (693 Only) 
Without Heater and/or Air 
Conditioning (693 Only) 


Air Conditioner - Refrigerant 12 
75 Series Only 


Air Conditioner Compressor Oil - 
525 Viscosity 
75 Series Only 


Rear Axle (Except 693) 
Final Drive (693 Only) 


20-1/2 Quarts 
17-1/2 Quarts 
17 Quarts 


16 Quarts 


4 Pounds 
5-1/4 Pounds 


10-1/2 Fluid Ounces 
13-1/2 Fluid Ounces 


5 Pints 
4-1/2 Pints 


17 Quarts 
14-1/2 Quarts 
14-1/4 Quarts 


13-1/4 Quarts 


4 Pounds 
5-1/4 Pounds 


8-3/4 Ounces 
11-1/4 Ounces 


4-1/2 Pints 
3-1/4 Pints 


21-3/4 Gallons (Approx.) 
16-3/4 Gallons (Approx.) 
20 Gallons (Approx.) 


Gasoline Tank (All std. series) 
Commercial Chassis 
Fleetwood Eldorado 


26 Gallons (Approx.) 
20 Gallons (Approx.) 
24 Gallons (Approx.) 


Turbo-Hydra-matic Transmission 

(Except 693) 
Dry 11 Quarts, 6 Ounces 9-1/4 Quarts 
Pan and Strainer Removed 3-1/2 Quarts 3 Quarts 


Turbo Hydra-matic Transmission 

(693 Only) 
Dry 13 Quarts 
Pan and Strainer Removed 5-1/2 Quarts 


10-3/4 Quarts 
4-1/2 Quarts 
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FACTORY RECOMMENDED FLUIDS 


Transmission 


Brake System 


Differential (All except 693) 


Final Drive (693 only) 


Power Steering System 


Propeller Shaft Front Slip Yoke 
(Fleetwood Seventy-Five Se- 
dans and Limousines and 
Commercial Chassis) 


Propeller Shaft Slip Yoke (680, 
681, 682, 683) 


Fluid Recommendations 


Automatic Transmission Fluid AQ-ATF, fotlowed by either 
three or four digits and the suffix letter ‘‘A’’. 


SAE Delco Supreme 11 Super Heavy Duty Brake Fluid or 
brake fluids conforming to SAE 70-3 Specifications, 


SAE 90 “‘Multi-Puprose’’ lubricant conforming to MIL-L- 
2105-B specifications (Standard Differential only). Special 
rear axle Lubricant available from Servicing Parts Ware- 
house (Standard and Controlled Differential), 


SAE 90 ‘‘Multi-Purpose’’ lubricant conforming to MIL-L- 
2105-B specifications, 


Cadillac power steering fluid available from servicing Parts 
Warehouse. 


Type ‘‘A’’ Transmission Fluid. 


Outside Diameter with Type ‘‘A’’ Transmission Fluid. Inside 
Diameter with Synthetic Oil Seal Lubricant, 
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HEATING 


The 1967 Cadillac heating system uses the air- 
mix system of heat regulation. With the excep- 
tion of the distribution ducts, all components are 
mounted on the firewall in the engine compart- 
ment. Construction features of the system differ, 
depending on whether or not the car is equipped 
with air conditioning. 


Automatic Climate Control air conditioning is 
standard equipment on 1967 Fleetwood Seventy- 
Five models and available as an option on all 
others. 


The heating system on cars without air condi- 
tioning incorporates a single heater-blower as- 
sembly mounted on the right hand side of the 
firewall, Fig. 1-1. This unit provides heated air 
for the front and rear passenger compartments, 
and to the windshield for defogging and defrosting. 


Outside air is drawn through the cowl air intake 
grille, through the ventilation duct, and into the 
heater-blower assembly. The blower motor then 
forces a portion of the incoming air through the 
heater core into the distributor duct. The remain- 
ing incoming air is forced directly into the dis- 
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Fig. 1-1 


tributor duct. To obtain the desired discharge air 
temperature, the heated and unheated air are 
mixed in the necessary proportions. 


The temperature, of the air discharged into the 
passenger compartment is controlled by the tem- 
perature door inside of the heater blower assem- 
bly. This door regulates the mixing of the heated 
and unheated air. 


Heated air is delivered to the front of the pass-~ 
enger compartment through openings in the heater 
distributor, located in the center of the dash 
panel. Heated air for the rear of the passenger 
compartment passes through a Y-duct that ex- 
tends rearward along the right side of the trans- 
mission tunnel, under the front carpet and seat, 
except Fleetwood Eldorado, Air for the defroster 
system is discharged through the two outlets at 
the top of the heater distributor. 


The heater control panel, Fig. 1-2, is located 
below the instrument cluster to the right of the 
ignition switch. The four-position fan switch turns 
the blower motor ON and OFF, and controls the 
three blower speeds. 
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Fig. 1-2 Heater Contro! Panel (Except 693) 


Advancing the heater-defroster lever to the 
HEAT position vents the vacuum operated air in- 
let door. Fig. 1-1, and completes the electrical 
circuit to the fan switch. The air inlet door opens 
toadmit outside air into the heater-blower assem- 
bly, where it is heat conditioned and delivered to 
the passenger compartment in the manner previ- 
ously described. In the HEAT position, the heater 
distributor is so designed that a small portion of 
the discharge air is always directed to the wind- 
shield through the defroster outlets. 


Advancing the heater-defroster lever to the 
DEFROST position causes the vacuum operated 


defroster door to open so that most of the dis- 
charge air is directed to the windshield, while the 
remaining discharge air is directed to the floor 
outlets. In all positions of the heater-defroster 
lever, the fan switch controls the three blower 
speeds, 


The temperature lever, Fig. 1-2, operates the 
temperature door, Fig. 1-1, that controls the tem- 
perature of the discharge air by regulating the 
mixing of heated and unheated air. With the lever 
in the OFF position, the air flow from the heater 
core is completely blocked. As the lever is moved 
to the right, the temperature door opens, admit- 
ting heated air into the distributor duct, and pro- 
gressively decreasing the amount of unheated air. 
In the WARMER position, the unheated air is com- 
pletely blocked, directing all of the incoming air 
through the heater core, 


All 1967 Cadillacs, except 697, are equipped 
with a variable restrictor at the heater outlet fit- 
ting on the cylinder head water outlet pipe. This 
restrictor serves to regulate both water flow and 
water pressure to the heater core as the pressure 
in the engine cooling system rises due to increas- 
ing engine speed. 


VENTILATION 


The ventilation system on cars not equipped 
with Automatic Climate Control (except 693 and 
697) consists of a control panel and two fresh air 
intake doors. 


The ventilation control panel, Fig. 1-3, is lo- 
cated in the center of the instrument panel to the 
right of the instrument cluster and consists of two 
horizontal sliding levers. 


SS IF "I <I 
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Fig. 1-3 Ventilation Control Panel (Except 693) 


Moving the left lever to the left progressively 
increases the amount of outside air entering the 


passenger compartment through the air intake 
door located on the left lower inner cowl panel, 
Moving the right lever to the right progressively 
increases the amount of outside air entering the 
passenger compartment through the air intake 
door located on the right lower inner cowl panel, 


Electrical Circuit 


The heater electrical circuit is illustrated in 
Fig. 1-4. The current flows from the battery 
through the ACC terminal of the ignition Switch, 
and through a 15 ampere fuse to the master ON- 
OFF switch, located on the control panel. When 
the master switch is closed, current flows to the 
blower control switch that directs it through the 
blower resistor, from which it flows to the blower 
motor, then to ground. 


SERVICE INFORMATION 


1. Adjustments 
a. Temperature Door Cable 
1. Set temperature lever in OFF position. 
2. Turn plastic turnbuckle on control cable 


until temperature door seats on right end of 
travel. 


3. Check adjustment by pushing temperature 
lever to the WARMER position. A thump should be 
heard at this point indicating that the temperature 
door has reached the end of its travel, If thump 
is not heard readjust cable. 


b. Ventilator Cable 


1. Set ventilator lever in OFF position. 
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2. Turn plastic turnbuckle on control cable 
near ventilation outlet until ventilator door closes. 
2. Heater Control Panel 

The procedure for removing and installing the 
Heater Control Panel assembly is described in 
Section 12, Note 58. 

3. Blower Resistor (Except 693) 
a. Removal 

1. Disconnect electrical connector to blower 

resistor located on engine compartment side of 


dash panel. 


2. Remove screw securing resistor assembly 
to dash panel. 


b. Installation 


1. Position blower resistor to engine compart- 
ment side of dash panel and secure with screw. 


2. Connect electrical connector to blower 
resistor. 


4. Heater Blower Motor (Except 693) 

The heater blower motor, during HIGH speed 
operation, draws approximately 10 amperes of 
current. 


a. Removal 


1. Disconnect electrical connector to blower 
motor. 


2. Remove five screws securing blower motor 
to heater-blower case and remove blower motor. 


b. Installation 


1. Position blower motor to heater-blower case 
and secure with five screws. 


2. Connect electrical connector to blower 


motor. 


5. Heater-Blower Assembly (Except 693) 


a. Removai: 
1. Drain cooling system. 


2. Remove blower motor as described in Note 
4a. 


3. Remove heater hoses from fittings on heat- 
er-blower assembly, leaving clamps on fittings. 


4. Disconnect bowden cable to temperature 
valve at pivot point on heater-blower assembly. 


5. Remove seven screws securing bottom of 
heater-blower assembly to cowl. 


6. Remove six screws securing top of heater- 
blower assembly to cowl and remove heater- 
blower assembly. 


b. Installation 


1. Position heater-blower assembly to cowl and 
install two screws, one on either end, securing 
top of assembly to cowl. Tighten finger tight. 


2. Re-position heater-blower assembly if nec- 
essary, and install seven screws securing bottom 
of assembly to cowl. 


3. Install four remaining screws securing top 
of assembly to cowl, and tighten screws previ- 
ously installed. 


4. Connect heater hoses to fittings on assembly 
and secure with clamp. 


5. Install bowden cable to temperature valve at 
pivot point on assembly, and adjust cable as de- 
scribed in Note la. 


6. Install blower motor as described in Note 4b. 


7. Fill cooling system. 


6. Heater Core (Except 693) 


a. Removal 


1. Remove heater-blower assembly as de- 
scribed in Note 5a. 


2. Remove four screws, two each side of heater 
core, securing wire retaining clamps to heater- 
blower case, and remove retaining clamps. 


3. Pull heater core out of heater-blower case, 
and remove rubber grommets from inlet and out- 
let fittings. 


b. Installation 


1. Install rubber grommets on heater core in- 
let and outlet fittings and position heater core 
inside of heater-blower case. 


2. Position rubber grommets around heater 
core inlet and outlet fittings where fittings pro- 
trude through heater-blower case. 


3. Position wire retainer clamps over heater 
core ends and secure to heater-blower case using 
four screws, two per retaining clamp. 


4. Install heater-blower assembly as described 
in Note Sb. 
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7. Ventilation Control Panel (Except 693) 


The procedure for removing and installing the 


Ventilation Control Panel is described in Sec- 
tion 12, Note 57, 


AIR CONDITIONING 


Automatic Climate Control 


The Automatic Climate Control Air Conditioning 
and Heating System is standard equipment on 1967 
Fleetwood Seventy-Five Sedans and Limousines 
and optional on all other models, 


The front compartment systems on Fleetwood 
Seventy-Five and Eldorado models are modified 
versions of the standard system. The rear system 
used on Fleetwood Seventy-Five Sedans and 
Limousines is covered after the explanation of 
the standard system, All information pertaining 
to the standard system also pertains to the Fleet- 
wood Seventy-Five front compartment system and 
the Eldorado system unless otherwise noted, Pro- 
cedures pertaining to the Fleetwood Eldorado 
system only are covered at the end of this section, 


Automatic Climate Control permits a constant 
interior temperature of between 65°F and 85°F 
to be maintained, regardless of changes in the 
ambient air temperature, without any assistance 
from the driver, using the basic air mix heating 
and an additional air conditioning system that are 
combined, once the system has been put into 
operation, 


To accomplish this, the control system is com- 
posed of five major sections: Three temperature 
sensors (thermistors) that sense the in-car tem- 
perature, the ambient air temperature and the 
discharge air temperature; a control panel that 
contains a transistorized amplifier and temper- 
ature dial; a transducer that converts an elec- 
trical signal into a modulated vacuum supply; 


the power servo unit that controls the vacuum 
circuitry to operate the system; and a circuit 
board in the power servo that controls the opera- 
tion of the blower, 


The remaining major components of the 1967 
Cadillac air conditioning system, Figs. 1-5 and 
i-6, are the compressor, condenser, dehydrator- 
receiver, expansion valve, evaporator, suction 
throttling valve, and blower assembly, These 
components are all mounted in the engine 
compartment, 


The air conditioner operates on either 100%, 
outside air or a combination of 20% outside air 
mixed with 80% recirculated air, dependent on 
the position of the Automatic Climate Control 
lever and the setting of the Automatic Climate 
Control System, Outside air for the air con- 
ditioner is supplied through the cowl vent, located 
directly below the windshield on all 1967 Cadillac 
cars, Inside air is drawn from the passenger 
compartment by the blower, through the air in- 
let assembly located behind the right cowl kick 
pad, 


Cooled air is delivered to the passenger com- 
partment through five air outlets in the instrument 
panel, Two outlets are located at each end of the 
instrument panel and another at the center, 


The vanes in the end outlets can be set to 
direct air flow in any direction by positioning the 
knob on each outlet in the direction you wish the 
air to flow. The end outlets can be closed by 
moving the knobs toward each other, The center 
outlet can be closed or set to direct air flow up 
or down by rotating the vaned outlet, 


MAJOR COMPONENTS OF SYSTEM 


Automatic Climate Control Components 
(Fig. 1-5) 


a. Sensors 


A sensor (thermistor) is a type of resistor 
whose resistance value varies inversely to tem- 
perature. As the temperature rises, the resistance 
value decreases; as the temperature falls, the 
resistance value increases, 


The in-car sensor, mounted in a grille located 
on the instrument panel upper cover, senses the 
temperature of the passenger compartment as 
well as the sun load on the car, 


The duct sensor senses the discharge air tem- 
perature, It is located on the heat distributor at. 


the center of the car. A plastic air transfer tube 
in the air conditioner distributor enables the duct 
sensor to sense the air conditioner discharge air 
temperature during air conditioner operation. 


The third sensor, the ambient sensor, is located 
in the air inlet assembly behind the right cowl 
kick pad on all models except the Eldorado on 
which it is located at the right end of the cowl. It 
senses the temperature of the ambient air enter- 
ing the system. 


b. Temperature Dial 


The temperature dial, located on the control 


“panel, is graduated in 5°F divisions between 


65°F and 85°F, allowing the driver to select any 


~~ temperature within this range, 


2% Beas 


1-6 HEATING AND AIR CONDITIONING (032) 


MODE VACUUM 


S. 


ae an 
sei a 
ees panacaall 
/ DEHYDRATOR RECEIVER eur canes 
CONDENSER | 
1 
Lp&. WATER CONTROL VALVE 
(marae! 
Tainan inna semmnininamiemmeneelin | 
( a — a ——— \ 
| | COMPRESSOR 
| SERVO VALVE | 
| POWER SUCTION ee VALV a: 
| SERVO EXPANSION VALVE | 
HEATER AIR | 
' SELECTOR MASTER SWITCH : 
! ASSEMBLY IDLE ' | 
MODE SPEED uN | | 
DOOR BLOWER EVAPORATOR CORE | 


__POWER UNIT ai 


| 

| 

| 

| VACUUM STORAGE TANK Ly 
| 


ee 


\ 0 
meee ee Lk POWER UNIT 
POWER 


———————_- -- 


TO DEFROSTERS 
DEFROST 
VACUUM 


UNIT 


CONTROL 
VALVE 


| CONTROL 
PANEL 


AIR CONDITIONER 


ee. 


g 
i 


DUCT SENSOR 


IN-CAR SENSOR 
1 


TRANSDUCER 


' 
! 


AIR INLET DOOR 
AMBIENT SWITCH 

AND SENSOR 
ASSEMBLY 


7 
| 


Fig. 1-5 Location of Air Conditioning Components (Except 693 & 697) 


The temperature dial is pressed on the shaft 
of a rheostat. Setting the dial sets the resistance 
value of the rheostat. This resistance, in series 
with the resistances of the three sensors, forms a 
voltage divider network supplying a voltage signal 
to the amplifier. If any of the sensors detect a 
change in temperature, or the driver changes the 
temperature dial rheostat setting, the resultant 
change in resistance causes a corresponding 
change in the voltage signal to the amplifier, 


c. Amplifier 


The amplifier, mounted on the back of the con- 
trol panel, is a two-stage DC amplifier that 


provides a voltage output proportional to the 
input signal from the sensor string, It is con- 
structed of two transistors on a small circuit 
board, with compensation for temperature or 
voltage changes provided through the use of 
resistors, 


A protective diode is included, to clip inductive 
voltage spikes that might otherwise damage com- 
ponents of the amplifier, 


When the system is operating, the amplifier 
changes the input signal from the sensor string 
to a proportionate DC voltage that controls the 
transducer. 
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Fig. 1-6 Air Conditioning Under Hood Components on Car (Except 693) 


The amplifier is serviced only as an assembly. 
No attempt should be made to repair it as the 
calibration of the amplifier cannot be accom- 
plished in the field, 


d. Transducer 


The transducer, mounted on the right side of 
the cowl below the instrument panel, is an 
electro-mechanical device that converts the DC 
voltage signal from the amplifier to a propor- 
tionate vacuum output that controls the power 
servo unit, 


The transducer is constructed of four major 
parts: the vacuum regulator valve, a wire ele- 
ment, production adjusting mechanism, and a 


housing. The valve is a force actuated type where 
output is proportioned to the force applied by the 
wire element, The wire element is enclosed ina 
steel tube housing that provides rigidity as well 
as protection from air currents, 


During periods when the amplifier is supplying 
a weak electrical signal, or none at all, the wire 
element contracts, allowing a large amount of 
vacuum flow to the power servo unit. When the 
amplifier emits a stronger signal, the wire ele- 
ment is heated and expands, thereby diminishing 
the vacuum flow to the power servo unit, 


e. Power Servo Unit 


The power servo unit is mounted on the left 
side of the heater-air selector assembly located 
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Fig. 1-7 Automatic Climate Control Electrical Schematic (Except 697) 
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in the engine compartment, It is composed of 
four basic parts; a vacuum diaphragm assembly, 
an electrical circuit board, a rotary vacuum 
valve, and a door link attached to the temperature 
door, 


The vacuum diaphragm is connected to a pivot 
arm, and positions the pivot arm in response to 
the regulated vacuum output from the transducer. 
The pivot arm actuates the temperature door, 
the rotary vacuum valve and the circuit board. 


The temperature door controls the proportions 
of cooled and heated air that are mixed to provide 
the proper discharge air temperature, 


The rotary vacuum valve provides the necessary 
control for the operation of the various vacuum- 
operated units in the system, 


The electrical circuit board controls the blower 
speeds through the use of resistors, 


Compressor (Fig. 1-8) 


The 1967 Cadillac uses a six-cylinder axial 
type refrigerant compressor, The compressor 
is made up of three double-acting pistons mounted 
axially around the compressor shaft, each of 
which operate in a front and rear cylinder as- 
sembly, The pistons are actuated by a swash 
plate that is pressed on the compressor shaft, 
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The cylinders have a bore diameter of 1-1/2 | 
inches and a stroke of 1-3/16 inches, providing a 
total piston displacement of 12.6 cubic inches. 


When the selector lever is moved from the 
OFF position, with the ambient air temperature 
above approximately 32°F, the electrical circuit 
to the compressor clutch is closed when the 
master switch closes. Current flowing through 
the coil creates a magnetic force that draws the 
armature plate (which is ahead of the pulley as- 
sembly) rearward toward the pulley. As the arm- 
ature plate moves toward the pulley it contacts 
the pulley face, which is rotating freely on the 
compressor front head. 


The magnetic force locks the armature plate 
and pulley together as one unit, The compressor 
shaft then turns with the pulley, providing the 
compressor pumping action needed to operate 
the system, 


When the selector lever is moved to the OFF 
position, the armature plate hub actuating springs 
move the armature plate away from the pulley. 


If the air conditioning system was in use when 
the engine was turned off, the armature plate 
may remain in contact with the pulley due to 
residual magnetism. This will cause no trouble, 
as the armature plate and pulley will separate 
as soon as the engine is started, 
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Fig. 1-8 Air Conditioning Compressor Cross Section 
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Suction Throttling Valve 
(Fig. 1-9) 

The pilot operated absolute (POA) suction 
throttling valve is located on the front of the 
evaporator assembly, Fig. 1-10, in the low pres- 
sure line to the compressor. The valve body 
contains three ports; the evaporator gage port 
on the inlet side of the valve, and two ports on the 
outlet side for the external equalizer line and the 
oil bleed line. 


The POA suction throttling valve is used to 
maintain evaporator pressure at a particular 
setting, 29 + .5 psi, The valve is controlled in 
operation by opposing forces on the valve piston: 
evaporator pressure on one side of the piston is 
opposed by spring pressure and control pressure 
on the other side, 


When evaporator pressure rises above the set- 
ting, this pressure is exerted against the piston 
and, by means of a small bleed hole in the piston, 
into the bellows chamber, where it is reduced to 
control pressure by the bellows-operated pilot 
needle valve. This evaporator pressure over- 
comes both the spring pressure and control pres- 
sure, Causing the piston to open until a balanced 
position is reached, at which evaporator pressure 
returns to the setting desired, 


When evaporator pressure drops below the 
setting, spring pressure overcomes evaporator 
pressure, causing the piston to close down until 
the evaporator pressure reaches the setting 
desired. 


The POA suction throttling valve is designed 
to maintain a constant evaporator pressure of 
29 psi. This design is permitted by the air-mix 
system in which the temperature door, Fig. 1-14, 
regulates the temperature of the air discharged 
into the passenger compartment, 


Evaporator pressure is maintained at 29 psi in 
order to keep the temperature of the core from 
dropping below 32°F. This prevents condensation 
on the core from freezing and blocking the air 
flow through the core, 


Expansion Valve 


An externally equalized expansion valve is 
mounted on the bottom front of the blower-evapo- 
rator assembly just below the suction throttling 
valve, Fig, 1-10, 


The expansion valve can be described as a 
temperature and pressure sensitive refrigerant 
control valve, At the orifice (or restriction) of 
the valve, high pressure liquid refrigerant changes 
to a low pressure liquid and enters the evaporator 
core. 


The expansion valve regulates the flow of re- 
frigerant through the evaporator core. It is preset 
at the factory and is not adjustable. 
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Fig. 1-9 Suction Throttling Valve Cross Section 


Oil Bleed Line 


The oil bleed line runs from the bottom tank 
of the evaporator core to the outlet side of the 
POA suction throttling valve, 


This line is used in the system to protect the 
compressor during periods of low refrigerant 
charge, Under normal charge conditions, this 
line has no active use, as the compressor obtains 
an adequate oil supply. 


With a partially depleted refrigerant charge, 
any excess oil and refrigerant mixture will flow 
from the bottom tank of the evaporator core 
through the oil bleed line to the compressor 
outlet on the POA suction throttling valve. The 
oil is then carried to the compressor through the 
low pressure line, This oil flow prevents any 
oil deficiencies in the compressor that could 
arise during periods of low refrigerant charge, 
or low evaporator pressure. 


CAUTION: During periods of zero charge, 
no refrigerant is available to carry oil back to 
the compressor, Do not operate a completely 
discharged system, as compressor seizure 
might occur, 
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A check valve is used in the oil bleed line at 
the port connection on the suction throttling valve, 
This check valve opens at 5 psi differential 
pressure across the valve, and is fully open when 
the differential pressure exceeds 12 psi. Below 
the 5 psi differential, the check valve is closed to 
prevent capacity loss. This feature prevents re- 
frigerant by-passing the evaporator during traffic 
conditions when cooling demands are greatest. 


Condenser 


The condenser is an aluminum heat transfer 
unit similar in appearance to the radiator, and 
located in front of the radiator assembly, 


The function of the condenser is to transfer 
the heat picked up by the refrigerant to the air 
stream passing through the condenser core, In 
the condenser, high temperature vapor is cooled 
by outside air and converted back to a liquid. 
This liquid refrigerant then collects in the 
dehydrator-receiver and is available for further 
use in the evaporator core when required, 


Dehydrator-Receiver 


The dehydrator-receiver is an aluminum tank 
3 inches in diameter, having a cloth sack filled 
with a moisture-absorbing material or desiccant, 
It is located on the right front side of the con- 
denser. The sight glass, used to determine re- 
frigerant charge in system, is an integral part of 
this assembly. 


The receiver acts as a reservoir for re- 
frigerant and the desiccant removes moisture 
that may have entered the system, 


Evaporator 


The evaporator is located on the right side of 
the cowl, Fig. 1-10, 


The evaporator case is constructed of plastic 
and contains an aluminum core, The core is the 
container for the liquid refrigerant, so designed 
that it can readily absorb heat from the sur- 
rounding air, It is similar in construction to the 
car radiator, 


The core is made of aluminum tubes that pick 
up heat from the air and transfer this heat to 
the refrigerant, The tubes are spaced closely 
together to provide maximum surface area, 


Liquid refrigerant is metered into the core 
through an inlet pipe at the bottom of the core, 
This inlet pipe serves to distribute an equal 
amount of liquid refrigerant to each tube of the 
core, The core in the evaporator is the actual 
cooling unit of the system, This is the only 
place in the system where refrigerant is intended 
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Fig. 1-10 Front Evaporator Assembly 


to change from a liquid to a vapor state, Warm 
air passing through the core is cooled before 
being discharged into the passenger compartment, 


Blower Assembly 


The blower assembly is mounted on the front 
right side of the cowl, The blower motor has 
six speeds: low, medium low, medium, medium 
high, high, and a super high which are governed 
by resistors. The resistors are part of the power 
servo unit located on the left top side of the 
heater-air selector assembly in the engine com- 
partment, The blower motor is air cooled by the 
blower’s own output. A tube between the blower 
case and the blower motor allows part of the 
blower output to pass through the motor case and 
exhaust through an opening on the opposite side of 
the motor, A rubber tube at the exhaust prevents 
dirt and moisture from entering the motor. 


The blower assembly draws outside air in 
through the cowl vent, or air from the passenger 
compartment through an opening behind the right 
cowl kick pad, 


Control Panel 


The Automatic Climate Control system control 
panel, Fig. 1-11, is located below the instrument 
cluster to the right of the ignition switch. The 
panel consists of a temperature dial and a single 
horizontal sliding lever, 
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Fig. 1-11 Front Control Panel 


The temperature dial can be rotated up or down 
to select any interior temperature, at breath 
level, between 65° and 85°F, 


When the sliding lever is moved to the AUTO- 
MATIC position the Automatic Climate Control 
System is turned to normal operation, The 
heating, air conditioning, and blower speeds are 
automatically controlled to bring the temperature 
of the passenger compartment up, or down, to the 
setting of the temperature dial. In cold weather 
operation, the air inlet door remains closed and 
the blower OFF, until the engine coolant is warm 
enough to provide heat to the incoming air. 


When the lever is moved to the LO position, 
operation is basically the same as described 
above, However, the Lo-Auto switch is opened, 
causing current to the blower to flow through all 
resistors on the power servo circuit board, Fig. 
1-7, This action causes the blower to operate 
at a fixed LOW speed. 


When the lever is placed in the HI position, the 
Operation is again basically the same as above. 
However, the power servo circuit board, Fig, 1-7 
is by-passed by the blower relay and the blower 
operates only at SUPER HIGH speed, Also, the 
internal connections of the rotary control vacuum 
valve are changed, Fig. 1-12, allowing the system 
to operate on 80% recirculated and 20% outside 
air in maximum air conditioning position. 


Placing the lever in the FOG position causes 
the discharge air to be directed to the windshield. 
To insure that the air will be directed to the 
windshield, the rotary control vacuum valve con- 
nections are changed, Fig, 1-12, so that all air 
flow will be through the heater ducts, The tem- 
perature of discharge air and blower speed are 
controlled by the power servo, 


Moving the lever to the ICE position results 
in operation like that in FOG, However, the 
power servo is locked in the full heat position 
to insure warm air discharge at all times, The 
power servo circuit board is by-passed by the 
blower relay to provide a fixed SUPER HIGH 
blower speed, 


On all models except the Fleetwood Seventy- 
Five a VENT position is provided to the left of 


OFF. Placing the selector in this position causes 
outside air to be discharged from the air con- 
ditioning outlets. This is accomplished by locking 
the power servo in the full air conditioning posi- 
tion and opening the circuit to the compressor 
clutch, To insure air flow through the system, 
the Lo-Auto switch is opened, causing the blower 
to operate at a fixed LOW speed. No heating or 
cooling of the air will take place, 


Vacuum Circuit 


The Automatic Climate Control system incor- 
porates two basic vacuum circuits, The first 
circuit controls the position of the power servo 
unit, and the second circuit controls the oper- 
ations of the various vacuum operated components 
of the system, 


Vacuum flows from the engine through the 
vacuum storage tank to the transducer. The 
vacuum, now regulated by the transducer, then 
flows to the power servo unit. 


The second vacuum circuit flows from the 
engine through the check valve to the control 
valve and from there to the servo vacuum valve. 
To trace the path of the vacuum, refer to the 
Control and Servo Valve Connections, Fig, 1-12 
and Fig, 1-13, The restrictor provides a time 
delay to allow the power servo unit to position 
itself before vacuum is supplied to the rotary 
vacuum valve, 


Vacuum also flows through the neutral safety 
switch to control the operation of the idle speed- 
up device. 


Operation 
a. Off (Fig. 1-14) 


NOTE: For the purpose of this discussion 
assume the control lever is in the OFF position, 
and the engine is running. 


Whenever the engine is operating, the sensor 
string is transmitting a signal to the amplifier. 
The signal is converted to a proportionate DC 
voltage by the amplifier, and is fed to the trans- 
ducer. The transducer converts the electrical 
Signal to a proportionate regulated vacuum output 
that is supplied to the vacuum power unit of the 
power servo, thus placing the power servo unit 
in the proper operating position, if the system 
were to be started. 


b. Maximum Cooling (Fig. 1-15) 


NOTE: For the purpose of the discussion 
assume the ambient air temperature is 90°F, 
the in-car temperature is 90°F, the tempera- 
ture dial rheostat is set at 75°F, and the engine 
is running. 


Due to the high temperatures acting on the 
sensors, the resistance values of the sensors 
will be low, causing a strong signal to the am- 
plifier. The output of the amplifier is high, and 
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Fig. 1-14 Automatic Climate Control Operation - Off 


is being fed to the transducer, where it is con- 
verted to a weak vacuum output, which in turn 
causes the power servo to be in the maximum 
air conditioning position, 


When the lever is placed in the AUTOMATIC 
position, vacuum is fed through the control vacuum 
valve to the master switch, completing the elec- 
trical circuit to the blower motor and com- 
pressor, and to the servo vacuum valve, In the 
maximum air conditioning position, the servo 
valve performs the following valve functions: 


The mode door is moved to the air conditioning 
position, allowing the discharge air to be dis- 
charged through the air conditioning outlets. The 
water control valve is closed, preventing the 

HEATER-AIR SUCTION THROTTLING VALVE 


SELECTOR EXPANSION VALVE 
ASSEMBLY MODE DOOR 
TEMPERATURE 


POWER DOOR 


TO DEFROSTERS AIR CONDITIONER 


DISTRIBUTOR 


flow of engine coolant to the heater core. The 
outside air door, because of the internal con- 
nections of the control vacuum valve, is admitting 
only outside air into the system, even though the 
servo valve is set for recirculated air. The idle 
speed-up device will engage any time that the 
transmission is placed in PARK or NEUTRAL. 


In addition, the power servo has placed the 
temperature door in the maximum cooling posi- 
tion, preventing any air flow through the heater 
core. The blower is operating at HIGH speed. 


As the system operates, the in-car and duct 
sensors -- sensing the lower temperatures -- 
increase resistance, causing more vacuum to be 
fed to the power servo unit. The power servo then 
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Fig. 1-15 Automatic Climate Contro! Operation - Max. Cooling & Vent 
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performs the necessary events, in the proper se- 
quence, Fig. 1-16, until such time as the system 
reaches a balanced position to hold the interior 
temperature to the dial setting. 


As the vacuum supplied to the power servo 
vacuum power unit increases, the position of the 
operating arm and the servo vacuum valve 
changes. The servo valve now calls for outside 
air, The blower decreases to M3 speed, Vacuum 
to the hot water valve is cut off, causing the hot 
water valve to pass engine coolant. 


As the system continues to modulate, the blower 
will decrease to M2 speed and then the position 
of the temperature door will change to allow the 
entry of heated air that will mix with the cooled 
air. Continued modulation by the system can 
decrease the blower to Ml speed, The system 
will modulate itself to maintain the interior tem- 
perature, regardless of any change in the ambient 
air temperature, 


If the ambient air temperature were to fall 
quite rapidly, the ambient sensor resistance value 
would increase, causing a weaker voltage signal 
to be sent to the transducer. The power servo 
unit would move towards the heater position as 
the vacuum output from the transducer was in- 
creased, The system would switch into the heater 
mode and the blower speed would increase to M2, 
then, M3 and HIGH, During the increase of blower 
speeds, the temperature door would be traveling 
towards the maximum heat position and eventually 
would prevent all cold air from entering the 
system, 


With the control lever placed in the HI position, 
the operation of the system is basically the same 
as described above. However, the electrical cir- 
cuit board, Fig. 1-7, is by-passed, causing the 
blower to operate continuously at SUPER HIGH 
speed, In addition, the internal connections of 
the control vacuum valve are changed, allowing 
the entry of 80% recirculated air and 20% out- 
side air into the system during maximum air 
conditioning operation, 


In the LO position the Lo-Auto switch is opened, 
causing the blower to operate at a fixed LOW 
speed. 


c. Maximum Heat (Fig. 1-17) 


NOTE: For the purpose of this discussion, 
assume the ambient air temperature is O°F, 
the in-car temperature is O°F, the temperature 
dial is set at 75°F, and the engine is running, 


Due to the low temperatures acting on the 
sensors, their resistance values will be high, 
causing a weak signal to the amplifier. The 
output of the amplifier is low, and is being fed 
to the transducer, where it is converted to a 
strong vacuum output causing the power servo 
to move toward the maximum heat position. 


When the lever is placed in the AUTOMATIC 
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High —— a9 


Idle Speed-Up Device 
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M-3————————High 


Temperature Door 
Blending Full Heat 


Fig. 1-16 Sequence of Events 


position, the restrictor in the vacuum line, Fig. 
1-13, prevents vacuum from reaching the servo 
vacuum valve until the power servo has reached 
the heat mode, In the heat mode, the vacuum 
circuitry is such that the vacuum must pass 
through the thermal vacuum valve in order to 
actuate the master switch, The compressor clutch 
circuit is held open by the ambient switch any 
time it is below 32°F, 


Once the engine coolant has reached the tem- 
perature of approximately 120°F, vacuum flows 
through the thermal vacuum valve, causing the 
outside air door to open and the blower to operate 
at HIGH speed, admitting heated air into the car, 
The in-car and duct sensors sense the tempera- 
ture rise and, as their resistance values lower, 
the system begins to modulate and the blower 
speeds will diminish to M3, M2, and then to Ml, 
During the decrease in blower speeds, the tem- 
perature door would travel from the maximum 
heat position to a mid-position, blending heated 
and cooled air. If the outside air temperature 
were to rise to about 35°F, the compressor clutch 
circuit would close, causing compressor operation 
to begin. Continued temperature increases, sensed 
by the sensors, cause the system to move toward 
the air conditioning position, 
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Fig. 1-17 Automatic Climate Control Operation - Max. Heat 


The operation of the system, when the lever is 
placed in HI position is identical to the fore-going 
description. However, the electrical circuit 
board, Fig. 1-7, is by-passed by the blower relay, 
causing the blower to operate continuously at 
SUPER HIGH speed. 


In the LO position the Lo-Auto switch is opened, 
causing the blower to operate at a fixed LOW 
blower speed. 


d. Ventilation (Fig. 1-15) 
(Except Fleetwood Seventy-Five) 


In the VENT position the Vent switch opens the 
compressor circuit while closing the vent con- 
tacts, Opening the compressor circuit keeps the 
compressor clutch from energizing. Closing the 
vent contacts supplies a 12-volt feed to the 
transducer, driving the system to the full air 
conditioning position, Fig, 1-15. With the com- 
pressor not energized and the system in the full 


Hi-Fog-Ice | Lo Auto Vent Ambient Blower 
Switch Switch Switch Switch Relay 


air conditioning mode, outside air will be dis- 
charged through the system into the car by the 
air conditioning outlets, 


The Lo-Auto switch is opened in the VENT 
position, causing the blower to operate at a fixed 
LOW speed for positive air circulation, 


Eiecirical Circuit (Figs. 1-18 and 1-19) 


In the Automatic Climate Control electrical 
circuit, current flows from the accessory termi- 
nal of the ignition switch to the 25 ampere fuse 
on the fuse block, The current then flows to the 
amplifier on the control panel, to the ambient 
sensor and to the master switch, When the master 
switch closes, the current flows to the Hi-Fog- 
Ice switch on the control panel, 


The ignition switch provides a feed to the 
compressor switch or transducer through the 
vent switch depending upon the position of the 


Transducer 


Selector Master 
Position Switch 
On 


Vent* Off Open Vent Open below A/C 
Off Open Vent 28°F, closed A/C 
On Open Compressor | above 35° in Variable 
On Closed Compressor | all selector Variable 
On Closed Compressor | positions. Variable 
On Closed Compressor Variable 
On Closed Compressor Heat 


* Except Fleetwood Seventy-Five 
** N.C. - Normally Closed Contacts 
***N,O. - Normally Open Contacts 


Fig. 1-18 Electrical Operation 
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selector lever, except on 697 model which has 
no Vent position, Another feed is provided to 
the lo position of the power servo circuit board 
or the movable contact in the power servo, The 
feed to the movable contact in the power servo 
must pass through the Lo-Auto switch on the 
control panel, 


Cycle of Operation (Fig. 1-20) 


The refrigerant compressor, belt-driven by 
the engine, furnishes the pumping action neces- 
Sary to operate the air conditioning system, When 
the control system is set for air conditioning, 
and the engine and compressor are operating, 
low pressure vapor is drawn into the compressor 
where it is compressed to a high pressure, high 
temperature vapor and forced into the condenser, 
which is located in front of the radiator, In the 
condenser, the vaporized refrigerant changes to 
a high pressure, high temperature liquid as its 
latent heat escapes to the lower temperature 


Compressor 
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air drawn through the condenser by the engine 
fan, 


This high pressure liquid from the condenser 
is then forced into the receiver tank, where the 
last of the bubbles condense so that they will not 
pass through the system, From the receiver, the 
liquid flows through the sight glass and the high 
pressure liquid line to the expansion valve on 
the evaporator assembly. 


The high pressure liquid changes to a low 
pressure liquid and vapor as it forces its way 
through the expansion valve into the inlet pipe 
of the evaporator. The refrigerant is then dis- 
tributed to the tubes of the evaporator core, 


Meanwhile, warm outside air is forced through 
the evaporator core by the blower fan. Some of 
the heat from this air is given up to the cold 
tubes of the evaporator core and into the liquid 
refrigerant, causing the refrigerant to vaporize, 
This vapor flows through the suction throttling 
valve and large diameter low pressure line back 
to the compressor, where the cycle is repeated, 
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Fig. 1-20 Cycle of Operation 
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SERVICE INFORMATION 


8. Differences in Air Conditioner 
Equipped Cars 


Cadillac cars equipped with an air conditioner 
incorporate special engineering features to com- 
pensate for the extra weight, power requirements, 
and electrical loads demanded by the air con- 
ditioner system. The following features should be 
kept in mind when working on air conditioned 
cars: 


a. Fan Shroud 


A fan shroud is utilized to assist in drawing 
air through the entire radiator core when engine 
is at idle. 


b. Fan Assembly 


A six-bladed aluminum fan is used to provide 
more air flow and a thermostatically controlled 
limited-slip clutch is used to reduce fan noise, 


c. Radiator Assembly 


A special radiator is used with additional 
copper tubing for better cooling. 


d. Power Steering Pump Pulley 


A single sheave pulley is used on air condi- 
tioned cars, 


e. Fuel Filter and Vapor Return Line 


A vapor return line is connected from the fuel 
filter to the fuel tank to reduce the possibility 
of vapor lock, 


f. Generator 


A 55 ampere generator is used to accommodate 
the greater electrical load, Double belts and a 
two sheave pulley are used on 693 to provide a 
proper amount of belt wrap on both the compres- 
sor and generator, 


g. Generator Mounting 


A generator adjusting link is mounted on the 
air conditioner compressor front mounting 
bracket to aid in adjusting generator belt tension 
(except 693). 


h. Differential Ratio 
A higher performance differential ratio is used 


on cars equipped with air conditioning (except 
693). 


i. Suspension 


Front coil springs have higher static load rate 
to compensate for additional weight of the sys- 
tem’s components (except 693). 


j. Water Outlet Pipe 


A special water outlet pipe with built-in bosses 
is used to support forward portion of compressor 
on air conditioned cars (except 693), 


k. Carburetor 


An idle speed-up control is used to boost en- 
gine rpm when transmission is in NEUTRAL or 
PARK and the air conditioner is turned ON. This 
improves engine cooling and air conditioner per- 
formance when car is standing. 


1. Spark Advance 


The vacuum supply to the distributor spark 
advance on 693 and 697 cars equipped with air 
conditioning is thermostatically controlled. Two 
vacuum supplies are provided and these supplies 
are switched by a valve that is sensitive to radi- 
ator coolant temperature, This is done to insure 
proper idle advance on these cars no matter how 
warm or cold they may be running. 


9. Service Precautions 


a. Handling Refrigerant 12 


Refrigerant 12 is stored and shipped as a liquid 
under pressure contained in heavy metal drums 
in 10, 25, and 145 pound sizes, Correctly handled, 
it is as safe as compressed air. Incorrectly 
handled, it can explode and cause serious damage. 


In handling refrigerant drums, always observe 
the following safety precautions, 


1, Do not leave drum uncapped if drum is so 
equipped. The metal cap furnished with the drum 
when it is shipped is to protect the valve in case 
the drum is accidentally knocked over, This 
eliminates the possibility of the drum flying 
through the shop and causing serious damage to 
people and property. A safety plug is provided on 
the valve in case the temperature exceeds the safe 
limits of the drum, The cap is designed so that 
if the safety plug at the valve should blow, the 
refrigerant will escape without causing the drum 
to move, 


2, Do not overfill drum, A safety plug is pro- 
vided in case the temperature of the refrigerant 
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exceeds the safe limits of the drum, However, if 
the drum is overfilled, the pressure created could 
cause the drum to explode before the temperature 
rises to the point where the safety plug would 
burst and allow the refrigerant to escape, 


3. Do not carry the drum in the passenger 
compartment of a car, Always place drum in the 
luggage compartment of car, If a drum is carried 
in an open truck, shield it for protection from the 
sun’s rays, This heat could increase the pres- 
sure enough to cause safety plug to burst. 


4. Do not subject drum to high temperature 
when charging system -- use water no warmer 
than 125°F to heat drum. Never place drum on 
steam radiator or stove, or use torches for heat- 
ing during charging. 


5. Do not discharge refrigerant 12 into areas 
where there is an exposed flame or where it could 
be drawn into the engine air intake when the en- 
gine is operating. Concentrations of this gas in 
contact with a flame may produce a poisonous gas. 


6, Always wear goggles when doing work that 
involves opening the refrigerant lines, An acci- 
dent can easily cause liquid refrigerant to strike 
the face. If goggles protect the eyes, the likeli- 
hood of serious injury will be reduced, A skin 
injury can be bathed with cold water and treated 
in the same manner as frostbite. If refrigerant 
liquid should strike the eye, proceed as follows: 


a, Do not rub it in. Splash the affected arca 
with quantities of cold water to bring the temper- 
ature gradually above the freezing point, Apply a 
few drops of antiseptic oil to provide a protective 
film. 


b, If irritation continues, wash the eyes with a 
weak solution of boric acid, 


c, Consult an eye specialist immediately for 
treatment, 


b. Handling Lines 
1, Store all lines to avoid crushing or kinking. 


2, Lines should be kept sealed and dehydrated 
in stock, Do not remove shipping caps from lines 
until just before installation, 


3, Always use two wrenches when tightening 
fittings to prevent twisting the hoses or soft 
aluminum tubing. Lubricate all fittings with re- 
frigeration oil to allow the joint to be tightened 
without twisting the pipe. 


4, Cap ends of lines that have been discon- 
nected for any reason, to prevent entrance of 
moisture or dirt, 


5. Gage set and lines should be kept clean and 
free from moisture, 


6, Do not leave refrigeration oil container open 
any longer than necessary, as the special oil is 
moisture-free, but will rapidly absorb moisture 
from the air. 


7, Use Vacuum Pump, J-5428, or Charging 
Station, J-8393, to remove any air or moisture 
that may have entered the system when it was 
opened to replace a part. 


c. Collision Service 


It is very important that the air conditioning 
system be inspected as soon as possible whenever 
a Car so equipped has been involved in a collision, 
If the system has been opened as the result of a 
collision, it will permit the entry of air, moisture, 
and dirt that will cause internal damage, As the 
length of time the system has been open and the 
extent of damage to the components will govern 
the replacement of parts and the service opera- 
tions required, a definite procedure cannot be 
recommended to cover all cases, The following, 
however, may be used as a guide: 


1, Make certain clutch is disengaged, if car is 
to be operated before repairs are made, 


2, Inspect all units and lines, noting any 
damage, 


a, If condenser is damaged, it should be re- 
placed, No repairs such as soldering, brazing or 
welding should be attempted. 


b, Keplace dehydrator-receiver assembly if 
damaged, leaking, clogged or restricted, or if 
system was open for any period of time, 


3. Check compressor and clutch pulley for 
cracks, If compressor does not show evidence 
of external damage, it may be used, 


d. Welding 


Excessive heat applied to any section of the 
refrigerant lines will create excessively high 
pressures, For this reason, welding should not 
be performed on any portion of the car adjacent 
to the refrigerant units or lines, 


e. Undercoating 


To simplify service operations, undercoating 
should not be applied to any connections or rubber 
lines of the refrigeration system, While it is 
permissible to undercoat the metal refrigerant 
lines, all flare joints and connections should first 
be masked, 


f. Replacing Components 


When removing any components or lines from 
the system, they must be capped and plugged im- 
mediately to prevent exposing them to moisture, 
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All components of the air conditioning system 
are shipped dehydrated and sealed, They are to 
remain sealed until just prior to making connec- 
tions and should be at room temperature before 
uncapping to prevent condensation of moisture 
from the air that enters the component, They 
should not be uncapped any longer than necessary 
to make a connection, 


All precautions should be taken to prevent dam- 
age to the fitting and connections, Any fittings 
with grease or dirt on them should be cleaned 
prior to assembly, using a clean cloth dipped in 
alcohol, If dirt, grease or moisture gets inside 
lines and cannot be removed, lines may have to 
be replaced, 


All blue O-rings for making closures for ship- 
ment should be discarded and new black O-rings 
used for making final refrigerant connections, 


Use a small amount of refrigeration oil on all 
tubes and hose joints and lubricate the O-rings 
with this oil before assembly. Always slip the 
lubricated O-ring onto the flange tube to insure 
proper locating and sealing, 


All O-ring connections should be tightened with 
torque wrenches and a crowfoot wrench (used at 
a 90° angle to the torque wrench for accurate 
reading,) in accordance with the following table, 
Note that the torque specified for aluminum or 
copper tubing is less than that specified for steel 
tubing. 


If a connection is made with steel to aluminum 
or copper, use torques for aluminum. In other 
words, use the lower torque specification, Use 
steel torques only when both ends of connection 
are steel, 


Backing wrenches of the required size must 
be used during the final tightening of all O-ring 
and flare-type connections, 


10. Maintenance and Inspection 


a. Preliminary Check 


1, Check air gap between frictional surfaces 
of pulley and clutch plate. Air gap should be 
approximately 1/32 inch (,031 inch - .057 inch), 


2, Check drive belt tension and adjust if neces- 
sary. See Note 13c, 


Metal Thread and Steel Tubing 
Tube O.D. Fitting Size Torque 
(In Ins.) (In Ins.) (Ft. Lbs.) 


7/16" 
5/8" 
3/4" 
7/8" 
1-1/16" 


3, Observe clutch to make certain that it is 
engaging and disengaging, 


4. If there is evidence of oil leaks, leak test 
entire system and make necessary repairs, See 
Note 12, 


5. Check sight glass for full charge of refrig- 
erant. If system is low, leak test and make neces- 
sary repairs, See Note 20, 


NOTE: It is normal for some foaming to 
occur in the sight glass with an outside air 
temperature of 70°F or below. 


6, Add refrigerant as necessary, see Note 22, 
and repeat leak test of system. 


7. Check operation of blower in all positions, 


8. Check for air leaks through dash panel and 
through heater doors, 


9, Turn system on and check operation, If 
cooling efficiency is doubtful, conduct perform- 
ance test. See Note 14. 


b. Seasonal Operation 


1, Check drive belt tension and adjust if neces- 
sary. See Note 13c, 


2. Observe clutch to make certain it is en- 
gaging and disengaging. 


3, Check sight glass for full charge of refrig- 
erant, If system is low, leak test and make neces- 
sary repairs, See Note 12, 


4, Add refrigerant as necessary, see Note 22 
and repeat leak test of system. 


5. Check operation of blower in all positions, 


6, Turn system on and check operation, If cool- 
ing efficiency is doubtful, conduct performance 
test, See Note 14, 


11. Maintaining Chemical Stability 


The efficient operation of the air conditioning 
system is dependent on the pressure- temperature 
relationship of pure refrigerant 12, As long as 
the system contains pure refrigerant 12 (plus a 
certain amount of refrigeration oil which mixes 


Alum. or 
Copper Tubing Nominal Torque 
Torque Wrench Span 
(Ft. Lbs.) (In Ins.) 
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with the refrigerant), it is considered to be chem- 
ically stable, 


When foreign materials, such as dirt, air or 
moisture are allowed to get into the system, they 
will change the pressure-temperature relation- 
ship of the refrigerant, The system will no longer 
operate at the proper pressures and temper- 
atures, and the efficiency of the system will 
decrease, 


The following general practices should be ob- 
served to insure chemical stability in the system: 


1, Whenever it becomes necessary to discon- 
nect a refrigerant connection, wipe away any dirt 
or oil at or near the connection to eliminate the 
possibility of dirt entering the system, Both sides 
of the connection should be immediately capped 
or plugged to prevent the entrance of dirt, mois- 
ture, or foreign material. All air contains mois- 
ture, Air that enters any part of the system will 
carry moisture with it and the exposed surfaces 
will collect the moisture quickly, 


2. Tools should be kept clean and dry, This 
includes the Charging Station and the Gage Set, 


3. When adding oil, the container and the trans- 
fer tube through which the oil will flow should be 
exceptionally clean and dry in order to keep the 
refrigeration oil as moisture-free as possible. 
For this reason, the oil container should not be 
opened until ready for use, and should be capped 
immediately after use, 


4, When it is necessary to opena system, have 
everything needed ready and handy so that as 
little time as possible will be required to perform 
the operation. Do not leave the system open any 
longer than is necessary, 


5. Any time the system has been opened and 
sealed again, it must be properly evacuated, as 
described in Note 19, 


6. Use only refrigerant from a reputable 
dealer, as contaminated refrigerant will not only 
lower the efficiency of the system, but will dam- 
age the unit. Use only refrigerant 12 as refrig- 
erant for the Cadillac system, since any other 
refrigerant will damage the compressor or 
other parts by incorrect pressure- temperature 
relationship. 


12. Leak Detectors 


There are two methods that may be used for 
detecting leaks in the air conditioning system, 
The use of a leak detector fluid or a torch type 
leak detector is recommended, 


a. Leak Detector Fluid 


Leak detector fluid (mixed with water per di- 
rections on bottle) may be used by daubing or 
squirting the liquid around joints to be tested, 
Ordinary leaks will form a cluster of bubbles 
almost immediately, Extremely small leaks will 
form a white foam which will materialize with a 
time limit from a few seconds to a minute, de- 
pending on size of leak. 

In order to locate leaks with this fluid, it is 
essential that you see all of the surfaces you are 
checking with a good light; otherwise small leaks 
could easily be overlooked, 


b. Torch Type Leak Detector 


Detecting a leak with the torch type detector 
is accomplished by observing the color of the 
flame in the head of the detector, when the sam- 
pling tube is close to a refrigerant leak. 


The flame can be described as three different 
colors: green, blue, and purple, Green indicates 
a small leak, blue indicates a medium leak, and 
purple indicates a large leak. 


CAUTION: Flames from detector are very 
toxic and can cause severe damage to lungs if 
inhaled, It is possible to create phosgene gas 
if refrigerant comes in contact with metal 
heated to 800°F, Hydrogen chloride gas is more 
commonly created using the torch type leak 
detector, 


To operate unit, open valve until a low hiss of 
gas is heard, then light the flame at opening in 
detector chimney, Adjust flame until blue flame 
is approximately 3/8 inches above reaction plate 
to make detector as sensitive as possible for 
small leaks, 


When checking for leaks, always position sam- 
pling tube below fitting or area to be tested, as 
refrigerant 12 is a heavy vapor and will sink when 
exposed to air, 


It is best to test low pressure side of system 
at drum pressure, which is much higher than 
normal low side operating pressure, 


In testing high pressure side for leaks, run 
system for a few minutes to build up pressure 
in high pressure side of system, Then Stop engine 
and test high pressure side of system for leaks. 


13. Adjustments 


a. Temperature Door Link 


If discharge air temperature at which system 
changes modes is either too warm or too cool, 
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turn adjusting screw clockwise to increase the 
temperature or counterclockwise to decrease the 
temperature, However, do not turn adjusting 
screw more than one-quarter of a turn at a time, 


1, Remove horseshoe clip securing link to tem- 
perature door arm and disengage link from arm, 


2. Apply at least 10 inches Hg. of vacuum to 
power servo vacuum power unit. 


3, Push temperature door arm toward left side 
of car to stop. 


4. Expand link by compressing tangs and place 
link on temperature door arm. 


5. Insert a .002 inch feeler gage between ad- 
justing screw and tang and adjust screw to .002 
inch clearance with temperature door held against 
stop. 


6. Install horseshoe clip securing link to tem- 
perature door, 


b. Temperature Dial 


NOTE: If system is working properly, per- 
form temperature dial test as described in 
Notes 16a step 6, 16b step 7 or 16c. 


1, Insert Temperature Dial Adjuster, J-21530, 
between temperature dial and casting, Fig, 1-21. 


2, Turn dial to proper setting as determined by 
test procedures being used. 


NOTE: When setting temperature dial the 
desired numeral should be lined up with slot 
in control panel, 


c. Compressor Drive Belt (Except 693) 


1, Place Belt Tension Gage, J-7316, on drive 
belt mid-way between pulleys. 


Fig. 1-21 Adjusting Front Temperature Dial 
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Fig. 1-22 Adjusting Compressor Belt Tension 


2, Loosen two bolts securing compressor to 
mounting brackets at pivot points, 


3. Insert pry bar, Fig, 1-22, in front pivot 
channel and push rearward and downward, adjust- 
ing belt tension to 70 pounds for a used belt and 
100 pounds for a new belt, 


4. While still applying force, tighten front 
mounting bolt and then rear mounting boll, 


14. Performance Test 


NOTE: The following procedures pertain to 
all models except Fleetwood Seventy-Five, Per- 
formance Tests for the Fleetwood Seventy- 
Five Air Conditioning Systems are explained 
in Note 59, 


To determine the efficiency of the air condi- 
tioning system, run a performance test as out- 
lined below: 


1. Place transmission in PARK and start 
engine, 


2, Check operation of controls by placing Auto- 
matic Climate Control lever in all positions and 
rotating temperature dial from stop to stop. 


3, Turn off engine, 


4, Purge high and low pressure lines on Charg- 
ing Station J-8393, 


5. Connect Charging Station high pressure line 
to high pressure fitting on compressor, and low 
pressure line to evaporator gage fitting on suction 
throttling valve, 


6. Disconnect vacuum hose from power servo 
vacuum power unit and plug hose, 
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Fig. 1-23 A/C Performance Chart (Except 697) 


7, Close hood as far as possible without pinch- 
ing lines, Use masking tape to cover gap at rear 
of hood, 


8, Place auxiliary fan (approximately 24 inch 
dia, blades) thirty inches from front bumper and 
direct air stream to center of radiator grille, 


NOTE: Volume must be sufficient to obtain 
proper head pressure, 


9, Place thermometer in air stream between 
auxiliary fan and radiator grille, Thermometer 
bulb must not contact any metal, 


10, Place another thermometer in right air 
conditioning outlet grille. Thermometer bulb must 
not contact any metal, 


11. Place Automatic Climate Control lever in 
HI position, 


12, Open all doors and windows. 


13. Use Humidicator, J-6076, to obtain simul- 
taneous temperature and relative humidity read- 
ing of air entering. cowl air intake grille as 
follows: 


a. Shake thermometer .down to settle red and 
blue columns in bottom of tubes. 


b, Thoroughly moisten wick on blue thermom- 
eter with water, “ 


c, Place humidicator on right hand side of cowl 
air intake grille so that entering air passes over 
bulbs of thermometer, 


14, Turn on auxiliary fan, 


15, With transmission in PARK, start engine 
and operate at 2,000 rpm. 


16. After five minutes record: 


a, Humidicator red and blue bulb readings. 
(Red bulb reading is temperature of air entering 
cowl air intake grille. ) 


b, Temperature of air being discharged through 
right air conditioning outlet. 

c. Temperature of air entering radiator grille, 

d. Head pressure, 

e, Evaporator pressure. 


17, Turn off engine and auxiliary fan, 


18. To determine relative humidity of air en- 
tering cowl air intake grille, position inner scale 
of humidicator so that blue (wet bulb) temper- 
ature is opposite red (dry bulb) temperature. 
Relative humidity is indicated by humidity arrow, 
Record relative humidity. 


19, Refer to Chart A, Fig. 1-23, to determine 
if outlet air temperature is normal, If outlet 
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temperature is the same or below reading on 
chart, operation is normal, 


20, Refer to Chart B, Fig, 1-23, to determine 
if head pressure is normal, If head pressure is 


within 30 pounds below reading on chart, opera- 


tion is normal, 
21, Disconnect Charging Station, 


22, Install vacuum hose on power servo vacuum 
power unit, after unplugging. 


15. Connecting Automatic Climate 
Control Tester 


The Automatic Climate Control Tester, J-21512, 
and the Automatic Temperature Control Tester, 
J-22368-01, are used to isolate an electrical 
malfunction in the Automatic Climate Control 
System by serving as a substitute for components 
of the system. To connect either tester: 


1, Remove steering column lower cover, as 
described in Section 12, Note 39, 


2. Disconnect three-way connector from the 
amplifier on the control panel. 


3, Connect three-way electrical connector of 
tester - the one with three female terminals - 
to amplifier terminals, 


4, Connect second multiple connector of tester 
to car wiring harness, 


5. Connect black ground clip to car body, 


6, When using J-22368-01, disconnect large 
vacuum hose at transducer and insert tester tee 
in vacuum line, 


16. Testing Automatic Climate 
Control System 


Two testers are available to perform these 
tests, Due to differences between the testers, 
two procedures are given in this note. Follow 
the test procedure that applies to the tester to 
be used, 


a. Using Automatic Climate Control Tester J-21512 


This procedure is designed to assist service- 
men in locating a malfunction in the Automatic 
Climate Control system, when the system turns 
ON, but operates only in maximum heat or maxi- 
mum air conditioning at high blower speed, If the 
system is operating incorrectly, but does have 
some degree of self-modulation, first check ad- 
justment of temperature dial as described in step 
6. If system still performs incorrectly, proceed 


with listed tests, If the system has an intermit- 
tent condition, proceed to step 8. 


For positive results, the Automatic Climate 
Control system should be tested in an area where 
the ambient temperature is between 70°F and 
80°F, If the ambient temperature is below 70°F ; 
the system may not produce full air conditioning, 
or if above 80°F, the system may not produce 
full heat, 


1, Preliminary Test 


a, Place Automatic Climate Control lever in 
AUTO position, 


b, Place transmission in PARK and start 
engine, 


c. Disconnect vacuum hose from power servo 
vacuum power unit, and seal hose with thumb, 
System and power servo should go to full air 
conditioning, 


d. Connect a vacuum hose from engine mani- 
fold fitting to power servo vacuum power unit, 
System and power servo should go to full heat, 
Reinstall vacuum hoses, 


e, If system and power servo performed prop- 
erly in steps c and d, proceed to step 2, 


f. If power servo performed properly, but sys- 
tem did not, in steps c and d, proceed to step 5, 


g. If power servo and system failed to perform 
properly, proceed to step h, 


h, Check power servo and temperature door 
for binding or other mechanical interference, If 
no mechanical interference is found, replace 
power servo unit, 


2, Sensor String Test 


a, Turn off engine if still operating, and con- 
nect Automatic Climate Control Tester, J-21512, 
as described in Note 15, 


b, Place Automatic Climate Control lever in 
AUTO position and set temperature dial to 70° 
setting. 


c, With transmission in PARK position, start 
engine, 


d. Place Amplifier switch on Automatic Climate 
Control Tester, J-21512 in SENSOR position, 


e, Place Sensor switch to A/C position, System 
and tester meter should go to full air conditioning. 


f. Place Sensor switch in HTR position, Sys- 
tem and tester meter should go to full heater, 


———e 
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Fig. 1-24 Resistance Graph of Sensors 


g. If system did not perform correctly in steps 
e and f, proceed to step 3. 


h. If system performed correctly, disconnect 
Automatic Climate Control Tester and reconnect 
car wiring harness, Visually inspect in-car sen- 
sor, replace if apparently defective, and check 
operation of system, 


i. Check for loose connector at duct sensor 
and then at ambient sensor, If loose connector 
was found, repair and check operation of system, 


j. If an ohmmeter is available, measure re- 
sistance value of ambient sensor, duct sensor and 
then in-car sensor. Sensor resistance value 
should approximate resistance value given in Fig, 
1-24, Replace any defective sensor located, If no 
defective sensor is found, check car wiring. 


k. If an ohmmeter is not available, substitute 
a known good ambient sensor, duct sensor, and 
then in-car sensor; check operation of system 
after each substitution. If system still fails to 
perform satisfactorily, check car wiring, 


3. Amplifier Test 


CAUTION: Sensor string must be tested be- 
for testing amplifier, 


a, Place Amplifier switch on Automatic Climate 
Control Tester, J-21512 in AMPLIFIER position, 


b. Turn Amplifier Control counterclockwise to 
stop. System and tester meter should go to full 
air conditioning. Tester meter will read at the A 
in AC on the meter when full AC is achieved, 
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c, Turn Amplifier Control clockwise to stop, 
System and tester meter should go to full heater, 
Tester meter will read off scale to the heat end, 


NOTE: If tester meter does not vary with 
variation in Amplifier Control, transducer, or 
electrical circuit to transducer, is defective, 


d, If steps b and c do not result in correct 
System operation, proceed to step 4, 


e. If system operated properly in steps b and 
c, disconnect Automatic Climate Control Tester 
and reconnect car wiring harness to amplifier. 


f, Disconnect green wire from temperature 
dial rheostat terminal, With wire open, system 
should go to full air conditioning, 


g. Ground green wire. System should go to full 
heat, 


h, If system performed properly in steps f and 
g, replace temperature dial rheostat, 


i, If system failed to perform properly in steps 
f and g, replace amplifier circuit board, 


j. If system fails to work properly after re- 
placing amplifier circuit board, check car wiring. 


4, Regulated Vacuum Test 


NOTE; Automatic Climate Control Tester, 
J-21512, should still be plugged in and engine 
should be running. 


a, Connect a vacuum gage to transducer vac- 
uum input hose, Gage should read above 14 inches 
Hg, If not, locate and correct vacuum failure, 


b, Reconnect vacuum input hose and connect 
vacuum gage to transducer output fitting, using a 
length of vacuum hose, 


c. Make certain that Automatic Climate Control 
lever is in AUTO position and temperature dial 
is at 70° setting, 


d, Place Amplifier switch on Automatic Climate 
Control Tester, J-21512 in SENSOR position, 
Turn Sensor switch to MID position and rotate 
temperature dial until tester meter needle reads 
on set line, Vacuum gage should read between 3,5 
inches Hg. and 7,2 inches Hg, If not, replace 
transducer, 


e, Rotate temperature dial to 65° setting, vac- 
uum gage should be 1.5 inches Hg, or less, If 
vacuum reading is higher, turn Sensor switch to 
A/C position, gage should now read 1,5 inches 
Hg. or less. If not, replace transducer, 


f, Repeat step d 


g Rotate temperature dial to 85° setting, vac- 
uum gage should read 10 inches Hg or more, If 


vacuum reading is lower, turn Sensor switch to 
HTR position, gage should now read 10 inches 
Hg. or more, If not, replace transducer, 


h, Rotate temperature dial to 70° setting and 
place Amplifier switch in AMPLIFIER position, 
Rotate tester Amplifier control from stop to stop. 
Output of transducer should vary between 1,5 
inches Hg. or less, to 10 inches Hg. or more with- 
in 10 seconds, If not, replace transducer, 


i, If transducer output varied as specified, tee 
vacuum gage between power servo vacuum power 
unit and vacuum hose from transducer output, 


j. Rotate tester Amplifier control from stop to 
stop. If vacuum readings are different than read- 
ings obtained in step h, check hoses for leaks, 
kinks or breaks. 


5. System Vacuum Test 


a, Tee in a vacuum gage to any nipple of the 
master switch, and position vacuum gage so that 
it can be read from the driver’s seat, 


b, Set the temperature dial to 70°, move the 
control lever to AUTO position and start engine, 
Vacuum gage should read above 14 inches Hg. at 
idle and stay at this setting throughout the check, 


c, Slowly rotate temperature dial to 85°, and 
then back to 65°. If the temperature dial is ro- 
tated too rapidly, the vacuum may drop to 9 inches 
Hg. or so, but it should return to the original 
setting. This is a normal condition. However, if 
a vacuum leak is present, the vacuum reading 
will drop to 6 inches Hg. or less and remain there. 


NOTE: It is possible that a vacuum leak 
may show up only at a particular setting of the 
temperature dial. Therefore, whenever the vac- 
uum drops, immediately stop rotating the dial 
until you are certain whether a leak is present 
or whether you were turning the dial too fast, 


d. Rotate temperature dial back to 70° setting, 


e. Move control lever through all positions, 
VENT, OFF, LO, AUTO, HI, FOG, and ICE, allow- 
ing system time to stabilize in each position, 
Vacuum reading should always be above 14 inches 
HG, except in OFF position, where there should 
be no vacuum reading. 


f, If a vacuum leak is present, determine when 
it is present, Then, referring to Figs, 1-12 and 
1-13, determine what valves, hoses and vacuum 
power units are involved to locate leak, 


6. Temperature Dial Test with Automatic Cli- 
mate Control Tester, J-21512, 


NOTE: This test can be made only when the 
system is operating properly. 
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a, Place Amplifier switch in SENSOR position, 
b, Place Sensor switch in MID position, 


c, Adjust temperature dial until tester meter 
reads on set line, Temperature dial should read 
70°, 


d, If temperature dial does not read 70°, adjust 
dial as described in Note 13b, 


7, Shut off engine and remove Automatic Cli- 
mate Control Tester from system and connect 
car wiring harness to amplifier connector. 


8. Intermittent Conditions 


a, Connect the positive lead of an accurate 
voltmeter to the transducer wire at the transducer 
connector, Ground the negative lead to the car 
body. 


b, Allow system to operate in AUTO position 
and stabilize, 


c, Tap the sensors, temperature dial and am- 
plifier. A severe rap on the dash panel, cover, 
kick pad or distributor ducts is necessary. Jiggle 
wires on the various units, 


d. Watch the voltmeter for any sharp variation 
in the meter reading, Note the operation of the 
system, 


e. If a variation occurs when a unit is tapped, 
check that unit for weak connections, Repair 
connections as necessary, 


b. Using Automatic Temperature Control Tester 
J-22368-01 


This procedure is designed to assist service- 
men in locating a malfunction in the Automatic 
Climate Control system, If the system is oper- 
ating incorrectly, but does have some degree of 
self-modulation, first check adjustment of tem- 
perature dial as described in step 7. If system 
still performs incorrectly, proceed with listed 
tests, 


For positive results, the Automatic Climate 
Control system should be tested in an area where 
the ambient temperature is between 70°F and 
80°F, If the ambient temperature is below 70°F, 
the system may not produce full air conditioning, 
or if above 80°F, the system may not produce 
full heat, 


1, Preliminary Test 


a, Place Automatic Climate Control lever in 
AUTO position, 


b, Place transmission in PARK and start 
engine. 


c, Disconnect vacuum hose from power servo 
vacuum power unit, and seal hose with thumb, 
System and power servo should go to full air 
conditioning. 


d. Connect a vacuum hose from engine mani- 
fold fitting to power servo vacuum power unit, 
System and power servo should go to full heat, 
Reinstall vacuum hoses, 


e. If system and power servo performed prop- 
erly in steps c and d, proceed to step 3, 


f. If power servo performed properly, but sys- 
tem did not, in steps c and d, proceed to step 6, 


g. If power servo and system failed to perform 
properly, proceed to step h, 


h. Check power servo and temperature door 
for binding or other mechanical interference, If 
no mechanical interference is found, replace 
power servo unit. 


i, If system failed to come on, proceed to 
step 2, 


2, Source Test 
a. Turn off engine if still operating and connect 


Automatic Temperature Control Tester, J-22368- 
01, as described in Note 15, 


b, Place Automatic Climate Control lever in 
AUTO position, Set temperature dial to 75° 
setting, 


c, With transmission in PARK position, start 
engine, 


d, Place rocker switch on Automatic Temper- 
ature Control Tester, J-22368-01, in MANUAL 
position, 

e, Turn voltage knob to SOURCE position, 

f. Set manual control knob to 150 position, 

g. Tester meter should read battery voltage. 

h, If meter does not read battery voltage, check 
the power supply wires for shorts, ground or 
opens, Check for blown fuse, The tester may be 
used for checking the wiring by turning the volt- 
age knob to the PROBE position and using the 


red probe. 


i, If meter read battery voltage in step g, pro- 
ceed to step 3. 


3, Sensor String Test (Opens) 
a, Place rocker switch in MANUAL position, 


b, Turn voltage knob to SENSOR position, 
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c, Set manual control knob to 150 position, m. If proper readings are not achieved after 


replacing amplifier circuit board, check car 


d. Tester meter should read battery voltage. 


e. If meter read battery voltage in step d, pro- 
ceed to step 4, 


f. If meter did not read battery voltage in step 
d, visually inspect in-car sensor, replace if ap- 
parently defective, and check operation of system, 


g. Check for loose connector at duct sensor 
and then at ambient sensor. If loose connector is 
found, repair and check operation of system. 


h. If an ohmmeter is available, measure re- 
sistance value of ambient sensor, duct sensor 
and then in-car sensor, Sensor resistance value 
should approximate resistance value given in 
Fig. 1-24, Replace any defective sensor located, 
If no defective sensor is found, check car wiring, 


i, If an ohmmeter is not available, substitute 
a known good ambient sensor, duct sensor, and 
then in-car sensor; check operation of system 
after each substitution, If system still fails to 
perform satisfactorily, check car wiring. 


4, Amplifier Test 


CAUTION: Sensor string must be tested be- 
fore testing amplifier. 


a, Place rocker switch in MANUAL position. 


b, Turn voltage knob to AMPLIFIER OR CON- 
TROL CALIBRATION position, 


c. Turn manual control to MAX-HEAT position, 
d, Meter should read from 0 to 4 volts, 
e. Turn manual control to MAX-COLD position, 
f. Meter should read 8 volts minimum, 


g. If steps c through f do not result in correct 
readings, proceed to step i, 


h. If proper readings were obtained in steps c 
through f, proceed to step 5, 


i, Disconnect green wire from temperature 
dial rheostat terminal, With wire open, system 
should go to full air conditioning, meter should 
read 8 volts minimum, 


j. Ground green wire, System should go to full 
heat, meter should read O - 4 volts. 


k, If system performed properly in steps i and 
j, replace temperature dial rheostat, 


1, If system failed to perform properly in steps 
i and j, replace amplifier circuit board, 


wiring. 


5. Transducer Test 

a. Place rocker switch in MANUAL position. 
b, Turn voltage knob to TRANSDUCER position, 
c, Turn manual control to MAX-COLD position, 


d,. Tester meter should read 8 volts minimum 
and vacuum gage should read 0-3 inches vacuum, 
Maximum blower should be achieved, 


e, Turn manual control to MAX-HEAT position. 


f, Tester meter should read 0-4 volts and 
vacuum gage should read 9 inches minimum vac- 
uum, Maximum blower should be achieved, 


g. If proper readings are not obtained in steps 
c through f, check wire to transducer circuit for 
shorts, opens, or grounds, Check for improperly 
grounded transducer, Replace transducer, 


h, If transducer output varied as specified, tee 
vacuum gage between power servo vacuum power 
unit and vacuum hose from transducer output. 


i, Repeat steps c through f, If vacuum readings 
are different than readings obtained in steps c 
through f, check hose for leaks, kinks or breaks, 


6, System Vacuum Test 


a. Tee in a vacuum gage to any nipple of the 
master switch, and position vacuum gage so that 
it can be read from the driver’s seat, 


b, Set the temperature dial to 75°, move the 
control lever to AUTO position and start engine. 
Vacuum gage should read above 14 inches Hg, 
at idle and stay at this setting throughout the 
check, 


c. Slowly rotate temperature dial to 85°, and 
then back to 65°, If the temperature dial is ro- 
tated too rapidly, the vacuum may drop to 9 
inches Hg. or so, but it should return to the orig- 
inal setting, This is a normal condition. However, 
if a vacuum leak is present, the vacuum reading 
will drop to 6 inches Hg or less and remain 
there, 


NOTE: It is possible that a vacuum leak 
may show up only at a particular setting of the 
temperature dial. Therefore, whenever the vac- 
uum drops, immediately stop rotating the dial 
until you are certain whether a leak is present 
or whether you were turning the dial too fast, 


d, Rotate temperature dial back to 75° setting. 


€. Move control lever through all positions, 
VENT, OFF, LO, AUTO, HI, FOG and ICE, allow- 
ing system time to stabilize in each position. 
Vacuum reading should always be above 14 inches 
Hg. except in OFF position, where there should 
be no vacuum reading, 


f, If a vacuum leak is present, determine when 
it is present. Then, referring to Figs, 1-12 and 
1-13, determine what valves, hoses and vacuum 
power units are involved to locate leak, 


7. Temperature Dial Test with Automatic Tem- 
perature Control Tester, J-22368-01. 


a. Place rocker switch in MANUAL position, 


b, Set voltage knob to AMPLIFIER OR CON- 
TROL CALIBRATION setting, 


c. Set manual control to 135 position, 


d, Rotate temperature dial until tester meter 
indicates 6,5 volts, 


e, Temperature dial should indicate 75°F, 


f, If temperature dial does not indicate proper 
setting, adjust temperature dial as indicated in 
Note 13b, 


8. Operational Test (All except 697) 
For procedures to perform operational test on 
Fleetwood Seventy-Five, refer to Note 6lb, step 


8. 


a. Position rocker switch in the AUTOMATIC 
position, 


b, Set voltage knob to AMPLIFIER OR CON- 
TROL CALIBRATION position. 


c, Set manual control to 150 position, 


d, Allow 5 minutes for system to stabilize with 
doors and windows closed, 


e. Meter should read 5.5 - 7.5 volts, 


f. If improper reading is obtained in step e, 
check for shorted sensors, 


g. If proper reading is achieved in step e, tap 
sensors and amplifier, 


h, If meter needle jumps when a unit is tapped, 
check that unit for weak connections that will 
cause an intermittent defect in the system. 


i, If proper reading is achieved in step e, with 
no movement of the needle in step h, and all steps 
in procedures 1-7 have been completed, system 
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j. Shut off engine and remove Automatic Tem- 
perature Control Tester, J-22368-01, from sys- 
tem, Connect car wiring harness to amplifier 
connector and large vacuum hose to transducer, 
Install any trim items removed, 


c. Temperature Dial Operational Test 


NOTE: This test is performed without the 
Automatic Climate Control Tester, J-21512 or 
the Automatic Temperature Control Tester 
J-22368-01. Although it is less efficient, it 
allows for the tailoring of a system to meet the 
requirements of an individual owner, For pro- 
cedures to perform temperature dial opera- 
tional tests on Fleetwood Seventy-Five, refer 
to Note 6lc. 


a, Using masking tape, suspend an accurate 
thermometer from headliner so that bulb hangs 
at breath level over front passenger’s seat, 


b. Position auxiliary fan (approximately 24 inch 
dia. blades) so that air stream is directed across 
cowl air intake grille, 


c. Close all doors and windows, 


d, Place Automatic Climate Control lever in 
AUTO position and set temperature dial to 75°. 


e. With shift lever in PARK position; start 
engine and operate at 900 rpm. 


f. Making certain that all air conditioning out- 
lets are open, adjust end outlets so that air is 
directed toward doors, Adjust center outlet so 
that air stream is directed toward top of front 
seat, 


CAUTION: Outlet air must not be directed 
toward thermometer. 


g. Allow system to operate for 25 minutes for 
stabilization, then record reading from suspended 
thermometer, 


h, If thermometer reading varies from 75° 
setting, adjust temperature dial to coincide with 
readings as described in Note 13b, 


17. Purging Refrigerant 
From System 


When replacing any air conditioner component, 
the system must be purged (drained) of refrig- 
erant. The purpose is to lower pressure inside 
the system so that a component part can be safely 
removed. Following is a simplified procedure 
for purging refrigerant from system, 


CAUTION: Always wear goggles when doing 


is operating properly, work that involves opening refrigerant lines. 
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1. Remove caps from high pressure fitting on 
compressor and gage fitting on suction throttling 
valve, 


2, Install Gage Adapters, J-5420, on high and 
low pressure fittings. 


3, Tighten adapters to depress valve cores until 
a hissing sound is heard, indicating that refrig- 
erant is escaping from system at each adapter. 


NOTE: Do not overtighten adapters; other- 
wise, oil will escape from system, Refrigerant 
should escape in a vaporous form, If any trace 
of oil is detected, loosen adapters, 


18. Connecting Charging 
Station, J-8393 


1, Remove caps from high pressure fitting on 
compressor and the gage fitting on suction throttl- 
ing valve, 


2. Make certain that all valves on Charging 
Station are closed, 


3. Install Gage Adapters, J-5420, on Charging 
Station high and low pressure lines, 


4, Connect Charging Station high pressure line 
to fitting on compressor, and low pressure line 
to gage fitting on suction throttling valve, Fig. 
1-25, 


19. Evacuating System 


Whenever the air conditioning system is opened 
for any reason, it should not be put into operation 
again until it has been evacuated several times, 
For this operation use Charging Station, J-8393, 
to remove air and moisture that may have entered 
the system, 
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Fig. 1-25 Connecting Charging Station Lines 


Charging 
Station J-8393 


150 Viscosity 


5 Compressor Oil 


Fig. 1-26 Vacuum Pump Oil Level 


Check Charging Station vacuum pump oil level 
at oil filler screw on front of pump, Oil should be 
level with bottom of filler tube, Fig. 1-26. Add 
150 viscosity refrigeration oil to bring to proper 
level, Change the oil in pump every 250 hours of 
operation. A small amount of 150 viscosity oil 
may be drawn into the pump occasionally to insure 
protection of internal parts during periods of dis- 
use, If the pump should fail to start, check ca- 
pacitor or relay, 


1, Purge system as described in Note 17. 


2. Connect Charging Station high and low pres- 
sure lines as described in Note 18, 


3. Plug in Charging Station to 110 volt outlet 
and turn on vacuum pump switch. 


4, Open valve 1 (low pressure control), valve 
2 (high pressure control), and valve 3 (vacuum 
control), 


5. Operate to obtain 28 inches of vacuum, then 
continue to operate pump for ten minutes, 


6, While evacuating the system, add refrigerant 
to cylinder on Charging Station by opening valves 
on refrigerant drum and at bottom of cylinder 
(valve 4 must be closed), Open valve on top of 
cylinder until proper liquid level is obtained in 
sight tube, and then close both top and bottom 
valves on cylinder, 


7. Close valves 1, 2 and 3 and turn off vacuum 
pump switch, System should hold vacuum, 
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8. Slowly open valves 2 and 4, allowing 1/2 to 
1 lb, of refrigerant to enter system, then close 
valves, 


NOTE: It is advisable at this time to leak 
test system for major leaks as described in 
Note 12, 


9. Purge system, 
10, Repeat steps 4 and 5, 
11. Repeat step 7. 


12, System is now ready for complete charge 
of refrigerant as described in Note 21. 


20. Checking Refrigerant Charge 


Bubbles in the sight glass do not always indi- 
cate that the system is low on refrigerant, If the 
system is at a control point, bubbles may appear 
in the sight glass even though the system is fully 
charged, 


A certain amount of foaming is also normal with 
an outside air temperature of 70°F or below, 


Check refrigerant charge at the sight glass and 
proceed as described below to make certain that 
system is not at bubble producing control point, 


1, Connect Charging Station low pressure line 
to gage fitting on suction throttling valve, 


2, Move Automatic Climate Control lever to 
AUTOMATIC position and set temperature dial 
to 65°F, 


3, Run engine at 1500 rpm for 5 to 7 minutes 
to stabilize system, 


4. Observe low pressure reading Low pres- 
sure gage should read approximately 29 + .5 
pounds, 


5. Slow down engine, 


6. Maintain engine speed at this level, wait 
several minutes and then observe sight glass, 


a. If a solid column of refrigerant appears in 
sight glass, it is an indication that charge in 
system is adequate or overcharged, 


b, If bubbles appear in sight glass, it is an 
indication that system is low on refrigerant, Add 
refrigerant to system as described in Note 22, 


21. Adding Refrigerant 
(Complete Charge) 


1, Evacuate system as described in Note 19, 
The system must be properly evacuated, 


2. Fill cylinder on Charging Station with refrig- 
erant as follows: 


a, Open valves on refrigerant drum and bottom 
of cylinder (valve 4 must be closed), 


b. Open valve on top of cylinder until proper 
liquid level is obtained in sight tube, (4 pounds 
on standard models, 5 1/4 pounds on Fleetwood 
Seventy-Five), Fleetwood Seventy-Five refrig- 
erant will have to be added in two steps as re- 
quired charge is greater than capacity of Charging 
Station cylinder, 


3, Fully open valves 2 and 4 to allow refrig- 
erant to flow into system, 


NOTE: If refrigerant does not flow freely 
into system, it is probably due to valve cores 
in compressor and STV fittings not being de- 
pressed far enough. If this condition exists, 
try another Gage Adapter, J-5420, or build up 
an adapter depressor tongue with solder to 
depress valve core further, 


4, After liquid refrigerant has stopped flowing 
into high pressure side of system, close valve 2. 


5. Start engine and run at approximately 1500 
rpm with shift lever in PARK position, 


6, Move Automatic Climate Control lever to 
AUTOMATIC position and set temperature dial 
to 65°F, 


7. Open valve 1 (valve 4 must also be open), 
This will allow refrigerant remaining in cylinder 
to be pulled into system, 


8, Shut off engine, close all valves, disconnect 
Charging Station high and low pressure lines and 
replace caps on fittings, 


22. Adding Refrigerant 
(Partial Charge) 


Refrigerant can be added to the air conditioning 
system using Charging Station, J-8393. The 
charging lines must be purged before any refrig- 
erant is added, 


1, Connect Charging Station as described in 
Note 18, 


NOTE: Purge air from Charging Station high 
and low pressure lines before connecting, To 
purge lines, crack open valves 1, 2 and 4, mak- 
ing certain that there is some refrigerant in 
cylinder, then install lines and close valves, 


2, Operate engine at 600 rpm with shift lever 
in PARK position, 


3. Move Automatic Climate Control lever to 
AUTOMATIC position and set temperature dial 
to 65°F, 


ga mm i ___________f 
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4, Fill cylinder on Charging Station with 2 to 
3 pounds of refrigerant, as follows: 


a, Open valves on refrigerant drum and bottom 
of cylinder (valve 4 must be closed), 


b, Open valve on top of cylinder until proper 
liquid level is obtained in sight tube, 


c, Close valve at bottom of cylinder, 


5. Open valves 1 and 4, Watch sight glass until 
solid column of liquid appears, then close valves, 


NOTE: It is normal for some foaming to 
occur in sight glass with an outside air tem- 
perature at 70°F or below. 


6. After five minutes of operation, check sight 
glass again. If no bubbles appear, open valves 1 
and 4 and add another 1/2 pound of refrigerant. 


7. If bubbles appear, repeat steps 5 and 6, 


8. Shut off engine, close all valves, disconnect 
Charging Station, and install gage fitting caps, 


23. Adding Oil 


The six-cylinder compressor uses 525 viscosity 
refrigeration oil, An oil charge of 10-1/2 fluid 
ounces is required, (13-1/2 fluid ounces on Fleet- 
wood Seventy-Five models), It is important that 
only the specified type and quantity of oil be used 
in the compressor, If there is a surplus of oil 
in the system, too much oil will circulate with 
the refrigerant, causing the cooling capacity of 
the system to be reduced, Too little oil will re- 
sult in poor lubrication of the compressor, 


When it is necessary to replace a component 
of the refrigeration system, certain procedures 
must be followed to assure that the total oil 
charge in the system is correct after the new part 
is on the car, When the compressor is operated, 
oil gradually leaves the compressor and is cir- 
culated through the system with the refrigerant, 
Eventually a balanced condition is reached in 
which a certain amount of oil is retained in the 
compressor and a certain amount is continually 
circulated, If a component of the system is re- 
moved after the system has been operated, some 
oil will go with it. To maintain the original total 
oil charge, it is necessary to compensate for this 
by adding oil to the new replacement part. 


The procedures for adding oil are as follows: 


a. Compressor Only 


1, Idle engine for 10 minutes at 1000 - 1500 
rpm at maximum cooling and high blower speed 
to allow oil to distribute itself in system ina 
normal manner. 


2, Remove compressor from car and place it 
in a horizontal position with drain plug downward, 
Drain oil, measure, and discard it, 


3. Drain oil from compressor that is to be in- 
stalled in car, 


4, If oil drained in step 2 is more than 4 fluid 
ounces, add to new compressor the same amount 
of oi] as drained from replaced unit, 


5. If the oil drained in step 2 is less than 4 
fluid ounces, add 6 ounces of oil to new 
compressor, 


b. Replacing Components 


Whenever replacing a component of the air 
conditioning system, measured quantities of 525 
viscosity refrigeration oil should be added to the 
component to assure that total oil charge in sys- 
tem is correct before unit is operated, 


Oil should be added to replacement components 
as indicated below. 


Add 3 fluid ozs. 
Add 1 fluid oz. 
Add 1 fluid oz. 


Evaporator (front or rear) 
Condenser 
Receiver 
Condenser and 
Receiver Assembly 


Add 2 fluid ozs. 


Oil should be poured directly into the replace- 
ment component, if an evaporator is instalied, 
pour oil into inlet pipe with pipe held vertically 
so oil will drain into core, 


If any other components, such as valves or 
hoses are replaced, no additional oil is necessary. 


c. Compressor and Components 


NOTE: If system has been operated and 
there is evidence of a major loss of oil, system 
has probably lost all or most of its refrigerant. 
If any refrigerant remains, discharge it from 
system, Do not operate compressor any more 
than is absolutely necessary to avoid damage 
from lack of oil, 


1, Remove compressor and place in a hori- 
zontal position with drain plug downward. Drain 
oil from compressor, measure it and then dis- 
card it, 


To promote draining, have suction connector 
open and tilt compressor as required, 


2. Replace damaged component from which the 
oil was lost. 


3. If more than 4 fluid ounces of oil was drained 
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from compressor in step 1, add same amount of 
new oil to compressor, plus an amount to com- 
pensate for that in damaged component, as shown 
in the table, 


4. If less than 4 fluid ounces of oil was drained 
from compressor in step 1, add 6 fluid ounces of 
oil, plus amount shown in the table for component 
being replaced. 


24. Automatic Climate Control 
Air Conditioner Control Panel 


The procedure for removing and installing the 
control panel is described in Section 12, Note 59. 


25. Air Conditioning Control Panel 
Disassembly and Assembly 
(Fig. 1-27) 
The control panel must be removed as indicated 


in Section 12, Note 59 to perform any of the fol- 
lowing procedures. 


CONTROL LO-AUTO 
VALVE SWITCH 


a. Amplifier Circuit Board Removal 


1, Disconnect green wire from temperature 
dial rheostat terminal. 


2. Disconnect red wire from Hi-Fog-Ice switch. 


3. Remove two screws securing amplifier mul- 
tiple connector to mounting plate. 


4. Remove screw securing amplifier circuit 
board to mounting plate and remove circuit board. 


b. Amplifier Circuit Board Installation 


1. Position amplifier circuit board to mounting 
plate and install screw securing circuit board to 
mounting plate. 


2. Install two screws securing amplifier mul- 
tiple connector to mounting plate. 


3. Connect red wire to Hi- Fog-Ice switch. 


VENT SWITCH 
(Except 697) 


AMPLIFIER 


HI-FOG-ICE ___p 


TEMPERATURE 


BOTTOM VIEW 


TOP VIEW 


Fig. 1-27 Front Control Panel - Top & Bottom View 
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4. Connect green wire to temperature dial rhe- 
ostat terminal. 


c. Temperature Dial Rheostat Removal 


1. Disconnect green lead from _ rheostat 
terminal. 


2. Remove two screws securing rheostat brack- 
et to mounting plate and remove rheostat. 


d. Temperature Dial Rheostat Installation 


1. Position rheostat to control panel and install 
two screws securing rheostat to mounting plate. 


2. Connect green lead to rheostat terminal. 
3. After installing control panel on car, adjust 
temperature dial as indicated in Note 13b, 
e. Control Vacuum Valve Removal 
1, Remove Lo Auto switch as described in i. 


2. Remove screw securing contro] vacuum 
valve to mounting plate. 


3. Remove spring clip securing control vacuum 
valve to mounting plate and remove control vac- 


uum valve. 


f. Control Vacuum Valve Installation 


1. Position control vacuum valve on mounting 
plate and secure with spring clip and screw. 


2. Install Lo-Auto switch as described in j. 
g. Hi-Fog-Ice Switch Removal 


1, Disconnect red wire from Hi-Fog-Ice switch 
terminal. 


2, Remove screw securing Hi-Fog-Ice switch 
to mounting plate and remove switch. 


h. Hi-Fog-Ice Switch Installation 


1. Position Hi-Fog-Ice switch on mounting plate 
with lug on switch in hole on mounting plate. 


2. Secure Hi-Fog-Ice switch to mounting plate 
with one screw. 


3. Connect red wire to Hi-Fog-Ice switch. 


i. Lo-Auto Switch Removal 


Remove two screws securing lo-auto switch to 
mounting plate and remove switch. 


j. Lo-Auto Switch Installation 


Position lo-auto switch on mounting plate and 
secure with two screws. 


k. Vent Switch Removal (Except 697) 


Remove screw securing vent switch to mounting 
plate and remove vent switch. 


1. Vent Switch Installation (Except 697) 


1. Position vent switch on mounting plate with 
lug on switch in hole on mounting plate. 


2. Secure vent switch to mounting plate with 
one screw. 


26. In-Car Sensor 


The procedure for removing and installing the 
in-car sensor is described in Section 12, Note 60. 


27. Ambient Switch and Sensor 
Assembly (Except 693) 


a. Removal 


1. Remove three screws securing right wind- 
shield garnish molding to windshield pillar and 
remove garnish molding. 


2. Remove three screws securing right sill 
plate to sill and remove sill plate. 


3. Remove right cowl kick pad by sliding 
rearward. 


4. Disconnect electrical connector from ter- 
minals of ambient switch and sensor. 


5. Remove two screws securing ambient switch 
and sensor assembly to air inlet assembly and 
remove switch and sensor assembly. 


b. Installation 


1. Position ambient switch and sensor assembly 
to air inlet assembly and secure with two screws. 


2. Connect electrical connector to terminals of 
ambient switch and sensor. 


3. Install right cowl kick pad by sliding forward 
between instrument panel and right side of cowl. 


4. Position sill plate to sill and secure with 
three screws. 


5. Position garnish molding to right windshield 
pillar and secure with three screws. 
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28. Duct Sensor (Except 693) 


a. Removal 


1. Disconnect electrical connector from sensor 
terminals. 


2. Remove rubber hose connecting air condi- 
tioning distributor air vane to sensor in heater 
distributor. 

3, Remove two screws securing sensor to heat- 
er distributor and remove sensor. 


b. Installation 


1. Position sensor to heater distributor and 
secure with two screws. 


2. Install rubber hose connecting air condition- 
ing distributor air vane to sensor. 


3. Connect electrical connector to sensor 
terminals. 
29. Water Control Valve 
NOTE: The water control valve and thermal 
vacuum valve are serviced as an assembly. 
a. Removal 
1. Pinch off valve inlet and outlet water hoses. 


2. Remove clamps securing hoses to valve, 
and remove water hoses. 


3. Remove vacuum hoses from thermal vacuum 
valve, and remove vacuum hose from water con- 
trol valve vacuum power unit. 


4, Remove horseshoe spring retainer clip se- 
curing valve to mounting bracket and remove 
valve. 


b. Installation 


1. Position water control valve to mounting 
bracket and secure with horseshoe spring re- 
tainer clip. 


2. Install water hoses on valve inlet and outlet 
fittings and install clamps on hoses. 


3. Remove clamps pinching off hoses. 


4. Install vacuum hoses on thermal vacuum 
valve. 


NOTE: Yellow stripped hose connects to 
vacuum nipple closest to water outlet fitting. 


5. Connect red stripped vacuum hose to water 
control valve vacuum power unit. 


6. Replace any coolant lost. 


30. Compressor Removal and 
Installation (Complete) (Except 693) 


a. Removal 


1, Remove carburetor air cleaner, 
2. Purge system as described in Note 17. 


3. Remove Allen screw securing suction and 
discharge connector to rear head, and remove 
connector, with lines attached, from the 
compressor. 


4. Cover openings in both compressor and con- 
nector to keep dirt out. Use Test Plate, J-9527, 
over compressor openings. 


5. Remove two screws securing compressor 
front mounting flange to adjusting bracket. 


6. Disconnect electrical connector from clutch 
coil terminals. 


7. Loosen rear pivot bolt and pivot compressor 
toward engine. Remove compressor drive belt. 


8. Remove two nuts, bolts and washers retain- 
ing compressor rear adjusting bracket to support, 
and remove compressor. 


b. Installation 


NOTE: Before installing a replacement com- 
pressor, make certain the numeral 4 (5-1 /4 on 
Fleetwood Seventy-Fives) is stamped 1/8 inch 
high on blank space provided in lower right 
hand corner of compressor name plate. If nu- 
meral is not evident, then stamp numeral as 
indicated. This numeral indicates the refriger- 
ant Capacity and must be shown on all compres- 
sors as required by law in some states. 


1. Position compressor, with rear adjusting 
bracket attached, to mounts on engine, and install 
two bolts, nuts and washers securing rear ad- 
justing bracket to support. 


2. Install two screws securing compressor 
front mounting flange to adjusting bracket. 


3. Install drive belt on compressor pulley and 
adjust drive belt as described in Note 13c. 


4. Connect electrical connector to clutch coil 
terminals. 


5. Using new O-rings, position suction and dis- 
charge connector to rear head and install Allen 
screw. Torque Allen screw to 15 foot- pounds. 


Be 
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Fig. 1-28 Compressor Disassembled 
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6. Evacuate system as described in Note 19, 
7. Install carburetor air cleaner. 


8. Charge system as described in Note 21. 
Leak test all compressor connections. 


CAUTION: All leaks must be repaired. 
Under no circumstances should a compressor 
be operated when a leak exists, as complete 
loss of refrigerant prevents oil return to the 
compressor, 


31. Compressor Removal and 
Installation (Partial) (Except 693) 


In order to perform certain engine operations it 
is necessary to move the compressor out of the 
way. This can be done without disconnecting any 
lines as follows: 


a. Removal 


1, Remove carburetor air cleaner. 
2, Perform steps 5 through 8, Note 30a. 


3. Move complete assembly clear of working 
area, being careful not to kink hoses. Wire com- 
pressor to a convenient location. 


b. Installation 
1. Perform steps 1 through 4, Note 30b. 


2. Install carburetor air cleaner. 


32. Compressor Service 


When servicing the compressor, remove only 
the necessary components that preliminary diag- 
nosis indicates are in need of service, Refer to 
Fig. 1-28 for information relative to parts no- 
menclature and location. 


Some service operations can be performed 
without disturbing the internal mechanism assem- 
bly or completely removing the compressor from 
the car. Among them are replacement of the 
clutch plate and hub assembly, the pulley and 
bearing assembly, and pulley bearing. 


The clutch coil and housing assembly also may 
be replaced without completely removing the com- 
pressor, after clutch and pulley parts have been 
removed. It is not necessary to disturb the shaft 
seal, 


The shaft seal assembly can be replaced only 
by removing the compressor from the car and 
removing the clutch plate and hub assembly to 
gain access to the seal. A complete kit of shaft 
seal parts is available for field replacement, 


Removal and installation of external compres - 
sor components and disassembly and assembly of 
internal components must be performed on a 
clean workbench. The work area, tools, and parts 
must be kept clean at all times. Parts Tray, 
J-9402, should be used for all parts being re- 
moved as well as for replacement parts. 


Although certain service operations can be per- 
formed without completely removing the compres- 
sor from the car, the operations described herein 
are based on bench overhaul with the compressor 
removed from the car. They have been prepared 
in sequence in order of accessibility of the 
components. 


When a compressor is removed from the car 
for servicing, the amount of oil remaining in the 
compressor should be drained and measured. 
This oil should then be discarded and new oil 
added to the compressor as described in Note 23: 


33. Compressor Clutch Plate 
and Hub Assembly 
(Can be performed on car) 


a. Removal 


1. Place Holding Fixture, J-9396, ina vise, and 
secure compressor to fixture with pulley end up. 


2. Keep clutch hub from turning with Clutch Hub 
Holding Tool, J-9403, and remove locknut from 
end of shaft, using Thin Wall Socket, J-9399, 
Fig. 1-29, 


3. Thread Clutch Plate and Hub Assembly Re- 
mover, J-9401, into hub. Hold body of tool with a 
wrench and tighten center screw to remove clutch 
plate and hub assembly, Fig. 1-30. 


4. Remove square drive key from shaft. 


SE Socket J-9399 


Clutch Assembly 


Clutch Hub 
Holding Tool 
J-9403 


Fig. 1-29 Removing Lock Nut 
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Fig. 1-30 Removing Clutch Plate & Hub Assembly 


5. Remove hub retainer ring using Snap Ring 
Pliers, J-5403 (#21), and then remove hub spacer, 
Fig. 1-31. 


b. Installation 


1. Install square drive key on shaft, allowing it 
to project approximately 3/16 inch out of keyway. 


2. Wipe frictional surface of clutch plate and 
pulley clean. 


3. Place clutch plate and hub assembly on shaft, 
aligning shaft key with keyway in hub. 


CAUTION: To avoid internal damage to 
compressor, do not drive or pound on hub or 
shaft. This could mis-position swash plate on 
shaft, resulting in damage to compressor. 


4. Place Spacer, J-9480-2, on hub, Fig. 1-28. 
Insert end of Clutch Plate and Hub Assembly 
Installer, J-9480, through spacer and thread tool 
onto end of shaft. 


5. Hold hex portion of tool body with a wrench 


Fig. 1-31 Removing Hub Retainer Ring & Spacer 


utch Plate and 
Hub Assembly 
Installer 


Fig. 1-32 Installing Clutch Plate & Hub Assembly 


and tighten center screw several turns to press 
hub partially on shaft, Fig. 1-32. 


6. Remove Clutch Plate and Hub Assembly 
Installer and Spacer. Check alignment of drive 
key with keyway in shaft. If alignment is correct, 
replace installer tools and continue to press hub 
onto shaft until there is approximately a 3/32 inch 
(.093 inch) air gap between frictional surfaces of 
pulley and clutch plate. 


NOTE: A zero thrust race is 3/32 inch thick 
and can be used as a gage between these fric- 
tional surfaces. 


7. Remove Installer, J-9480, and Spacer, J- 
9480-2. 


8. Install hub spacer. 


9. Using Snap Ring Pliers, J-5403 (#21), install 
hub retainer ring with flat side of ring facing 
spacer, 


10. Install a new shaft locknut with small dia- 
meter boss of nut against hub spacer, using 
special Thin Wall Socket, J-9399, Fig. 1-29. Hold 
clutch hub with Clutch Hub Holding Tool, J-9403, 
and tighten nut to 15 foot-pounds torque, using a 
0-25 foot-pounds torque wrench. Air gap between 
frictional surfaces of pulley and clutch plate 
should now be approximately 1/32 inch (.031 inch 
to .057 inch), Fig. 1-33. 


34. Compressor Pulley and 
Bearing Assembly 
(Can be performed on car) 


a. Removal 


1. Remove clutch plate and hub assembly as 
described in Note 33a. 
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Fig. 1-33 Checking Air Gap 


2. Remove pulley retainer ring using Snap Ring 
Pliers, J-6435 (#26), Fig. 1-34. 


3. Place Puller Pilot, J-9395, over end of com- 
pressor shaft, 


CAUTION: It is important that Puller Pilot, 
J-9395, be used to prevent internal damage to 
compressor when removing pulley. Under no 
circumstances should Puller be used directly 
against drilled end of shaft. 


4. Remove pulley and bearing assembly using 
Pulley Puller, J-8433, Fig. 1-35. 


b. Installation 


1. If original pulley and bearing assembly is to 
be reinstalled, wipe fricational surface of pulley 
clean. If frictional surface of pulley shows any 
indication of damage due to overheating, pulley 
should be replaced. 


etainer Ring 
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Fig. 1-34 Removing Pulley Retainer Ring 
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Fig. 1-35 Removing Pulley & Bearing Assembly 


2, Check bearing for brinelling, excessive 
looseness, noise, and lubricant leakage. If any of 
these conditions exist, bearing should be replaced. 
The procedure for replacing bearing is described 
in Note 35. 


3. Press or tap pulley and bearing assembly 
on neck of compressor until it seats, using Pulley 
and Bearing Installer, J-9481, with Universal 
Handle, J-8092, Fig. 1-36. Installer will apply 
force to inner race of bearing and prevent damage 
to bearing. 


4. Check pulley for binding or roughness. 


5. Install retainer ring using Snap Ring Pliers, 
J-6435 (#26). 


6. Install clutch plate and hub assembly as de- 
scribed in Note 33b. 


vf Holding 
Fixture J-9396 


Fig. 1-36 Installing Pulley and Bearing Assembly 
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Fig. 1-37 Removing Pulley Bearing Retainer Ring 


35. Compressor Pulley 
Bearing Replacement 
(Can be performed on car) 


1. Remove clutch plate and hub assembly as 
described in Note 33a. 


2. Remove pulley and bearing assembly as de- 
scribed in Note 34a. 


3. Remove pulley bearing retainer ring with a 
small screwdriver or pointed tool, Fig. 1-37. 


4, Place pulley and bearing assembly on in- 
verted Support Block, J-9521, and, using Pulley 
Bearing Remover, J-9398. with Universal Handle, 
J-8092, drive bearing assembly out of pulley, 
Fig. 1-38. 


5. Install new bearing in pulley using Pulley 
and Bearing Installer, J-9481, with Universal 
Handle, J-8092, Fig. 1-39. The tool will apply 
the force to the outer race of the bearing. 


Universal Handle, — 


J-8092 


| Pulley Bearing 
-~ Remover J-9398) * 


Support 
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Fig. 1-38 Removing Bearing from Pulley 
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Fig. 1-39 Installing Bearing In Pulley 


NOTE: Do not clean new bearing assembly 
with any type of solvent. Bearing is supplied 
with correct lubricant when assembled and re- 
quires no other lubricant at any time. 


6. Install bearing retainer ring, make certain 
that it is properly seated in ring groove. 


7. Install pulley and bearing assembly as de- 
scribed in Note 34b. 


8. Install] clutch plate and hub assembly as de- 
scribed in Note 33b. 
36. Compressor Clutch Coil and 
Housing Assembly 
(Can be performed on car) 


The coil has 3.85 ohms resistance on 80°F 
(ambient temperature) and should draw 3,2 amps 
at 12 volts. 


a. Removal 


1. Remove clutch plate and hub assembly as 
described in Note 33a. 


2. Remove pulley and bearing assembly as de- 
scribed in Note 34a. 


3. Note position of terminals on coil housing 
and scribe location on compressor front head 
casting. 


4, Remove coil housing retainer ring using 
Snap Ring Pliers, J-6435 (#26), Fig. 1-40. 


5. Lift coil and housing assembly off 
compressor, 


b. Installation 


1. Position coil and housing assembly on com- 
pressor front head casting so electrical terminals 
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Fig. 1-40 Removing Coil Housing Retainer Ring 


line up with marks previously scribed on 
compressor. 


2. Align locating extrusions on coil housing 
with holes in front head casting. 


3. Install coil housing retainer ring, with flat 
side of ring facing coil, using Snap Ring Pliers, 
J-6435 (#26). 


4. Install pulley and bearing assembly as de- 
scribed in Note 34b. 


5. Install clutch plate and hub assembly as de- 
scribed in Note 33b. 


37. Compressor Shaft Seal Assembly 


a. Removal 


1. Remove clutch plate and hub assembly as 
described in Note 33a. 


2. Clean neck of compressor. 


3. Using a hook remove seal retainer and seal 
sleeve. 


4. Remove seal seat retainer ring using Snap 
Ring Pliers, J-5403 (#21), Fig. 1-41. 


NOTE: Illustration shows coil and housing 
removed, however, this is not necessary. 


5. Remove seal seat using Seal Seat Remover 
and Installer, J-9393, Fig. 1-42. Grasp seal seat 
with tool flanges and pull straight up on end of 
tool to remove seal seat. 


6. Remove shaft seal assembly using Seal Re- 
mover and Installer, J-9392, Fig. 1-43. Press 


Fig. 1-41 Removing Seal Seat Retainer Ring 


down on tool to overcome seal spring pressure 
and twist tool clockwise to engage tabs on seal 
assembly with locking tangs on tool. Remove seal 
assembly by pulling straight out from shaft, 


7. Remove O-ring from interior of front head 
casting bore. A wire with a hook formed on the 
end may be used, Fig, 1-44. 


b. Installation 


1. Check front head casting bore for carbon 
chips of old seal or other foreign material. Clean 
bore thoroughly before installing new seal. 


2. Install new O-ring seal in groove in front 
head casting bore, making certain that O-ring is 
installed in bottom groove, Fig. 1-45. Top groove 
is for retainer ring. 


3. Immerse shaft seal in clean compressor oil 
before installing, to prevent shoulder from dam- 
aging O-ring. 


Fig. 1-42 Removing Seal Seat 


1-44 HEATING AND AIR CONDITIONING (070) 


; Shaft Sea if ae 
=. Assemblyj 


Fig. 1-43 Removing Shaft Seal Assembly 


4. Install shaft seal over flats on shaft with 
carbon seal up, using Seal Remover and Installer, 
J-9392. Turn tool counterclockwise to release it 
from seal tabs and remove tool. 


5. Insert seal seat into front head casting bore 
until it contacts shaft seal, being careful not to 
dislodge O-ring in bore. 


CAUTION: Contact surface of seal seat must 
be protected against any damage, such as 
scratches and nicks. Even finger markings may 
cause surfact damage. 


6. Insert seal seat retainer ring, flat side down, 
into bore, using Snap Ring Pliers, J-5403 (#21), 
until retainer rests on seal seat. 


7. Remove snap ring pliers and, using Seal Seat 


Fig. 1-44 Removing Shaft Seal O-Ring 
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Fig. 1-45 Shaft Seal & Seal Seat Installed 


Remover and Installer, J-9393, press down on re- 
tainer ring until spring pressure of shaft seal is 
overcome and retainer ring snaps into its groove 
in casting bore, Fig. 1-45. 


NOTE: The chamfer that can be seen from 
the shaft end is a land, not a groove, Fig. 1-45. 


8. Roll new felt seal sleeve along its longest 
length into a cylinder with the ends overlapping. 


9. Insert seal sleeve into neck of compressor 
with overlapping ends toward top of compressor. 


10. Using a small screwdriver spread felt re- 
moving the overlap so that ends will butt. 


11. Position metal retainer in place and using 
the sleeve from J-9393 seal seat remover anda 
soft faced hammer, tap the retainer in until it is 
flush with neck of compressor, Fig. 1-45. 


12, Install clutch plate and hub assembly as de- 
scribed in Note 33b, 


13. Perform compressor leak test as described 
in Note 44, 


38. Compressor Overhaul 


Whenever a major overhaul or rebuild is per- 
formed on a compressor it is essential that the 
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recommended service tools be available in order 
to perform the various service operations pro- 
perly. In addition, an adequate supply of service 
parts should be available. Service parts should 
include the following. 

1. Standard size piston drive balls. 


2. Shoe discs - total of 11 sizes, including the 
ZERO shoe, 


3. Thrust races - total of 16 sizes, including 
the ZERO race. 


4. Pistons. 
5. Main shaft needle bearings, 
6. Thrust bearings. 


7. Compressor shaft, swash plate and woodruff 
key assembly. 


8. Service cylinder assembly - front, rear 
halves, with main bearing in place and halves 
dowel pinned together. 

9. Major internal mechanism assembly. 

10. Suction reed valve - front, rear. 


11. Discharge valve assembly - front, rear. 


12. Gasket service kit - containing all gaskets, 
seals, O-rings, etc. 


13. Shaft seal kit. 


14. Nuts - head to shell and shaft. 

15, Retainer rings, 

16. Cylinder locator pins. 

17. Valve and head locator pins. 

18. Service type discharge cross-over tube kit. 


All service parts are protected by a preserva- 
tion process and packaged in a manner that will 
eliminate the necessity of cleaning, washing or 
flushing of parts to remove preservation ma- 
terials. Parts can be used in mechanism assem- 
bly just as they are removed from service 


package. 


Certain parts are identified on the piece part 
to denote their size or dimension. This applies to 
piston shoe discs and shaft thrust races. 


Gasket service kit contains shaft seal O-ring, 
head to shell O-rings, oil tube inlet O-ring, and 
discharge crossover tube O-ring. This kit should 
be used to replace all seals and gaskets whenever 


a compressor is overhauled or an individual 
component is replaced. 


There is an optional method of handling one of 
the major internal components -- the cylinder 
assembly, A service cylinder assembly, including 
bearings, and both front and rear halves of cylin- 
ders mated together, is available for service. 


There may be occasions where it would be de- 
sirable to use this assembly rather than the com- 
plete internal assembly. In case it is used, the 
gaging arid parts selection operations will have to 
be performed as described in Note 41. 


An inspection should be made of the internal 
mechanism assembly to determine if any service 
operations should be performed. A detailed in- 
spection of parts should be made to determine if 
it is economically feasible to replace them. It 
may be more economical to replace the entire 
internal mechanism assembly rather than replace 
parts. 


Before proceeding with disassembly, wipe ex- 
terior surface of compressor clean. 


All oil in compressor should be drained and 
measured, Assist draining by positioning com- 
pressor with oil drain plug down, open suction 
connector and rotate drive shaft several times. 


39. Compressor Internai 
Mechanism Removal 


1. Remove clutch plate and hub assembly as 
described in Note 33a. 


2. Remove pulley and bearing assembly as 
described in Note 34a. 


3. Remove clutch coil and housing assembly as 
described in Note 36a. 


4. Remove shaft sea] as described in Note 37a. 


5. Invert compressor and Holding Fixture, J- 
9396, with front end of compressor shaft down. 


NOTE: Additional oil may leak from com- 
pressor at this time. All oil must be drained 
into a containter so that total amount can be 
measured. A liquid measuring cup may be used 
for this purpose. Drained oil should then be 
discarded. 


6. Remove four locknuts from threaded studs 
on compressor shell and remove rear head. 


NOTE: Tap uniformly around rear head if 
head is binding. 


7. Wipe excess oil from all teflon gasket sur- 
faces on rear head casting webs, and examine 
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Fig. 1-46 Teflon Gasket Surfaces on Rear Head 


gasket surfaces, Fig. 1-46. If any damage is 
observed, head should be replaced. 


8. Remove suction screen and examine for any 
damage or contamination. Clean or replace if 
necessary. 


9, Paint an identifying mark (prussian blue or 
other suitable marking material may be used) on 
exposed face of inner and outer oil pump gears 
and then remove gears. 


NOTE: Identifying marks are to assure that 
gears, if reused, will be installed in identical 
position. 


10. Remove and discard rear head to shell 
O-ring. 


ll. Carefully remove rear discharge valve 
plate assembly. Use two small screwdrivers 
under reed retainers and pry up on assembly, 
Fig. 1-47. Do not position screwdrivers between 
reeds and reed seats. 


12. Examine valve reeds and seats. Replace 


entire assembly if any reeds or seats are 
damaged. 
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Fig. 1-47 Removing Rear Discharge Valve Plate 
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Fig. 1-48 Removing Rear Suction Reed 


13. Using two small screwdrivers, carefully 
remove rear suction reed, Fig. 1-48. Do not 
pry up on horseshoe shaped reed valves. 


14. Examine reeds for damage, and replace if 
necessary. 


15. Using Oil Pick-Up Tube Remover, J-5139, 
Fig. 1-49, remove oil pick-up tube. Remove 
O-ring from oil inlet. 


16, Loosen compressor from Holding Fixture, 
place Internal Assembly Support Block, J-9521, 
over oil pump shaft and, holding Support Block in 
position with one hand, lift compressor from 
Holding Fixture with other hand. Invert compres- 
sor and position on bench with Internal Assembly 
Support Block resting on bench. 


17. Lift front head and compressor shell as- 
sembly up, leaving internal mechanism resting on 
Internal Assembly Support Block. 


CAUTION: Do not tap on end of compressor 
shaft to remove internal mechanism. If mecha- 
nism will not slide out of compressor shell, tap 
on front head with a plastic hammer. 
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Fig. 1-49 Removing Oil Pick-Up Tube 
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18. Rest compressor shell on its side and push 
front head assembly through compressor shell, 
being careful not to damage teflon sealing areas 
on inner side of front head. Discard O-ring. 


NOTE; It may be necessary to tap on out- 
side of front head, using a plastic hammer, to 
overcome friction of O-ring seal between front 
head and compressor shell. 


19. Wipe excess oil from teflon gasket surface 
on front head casting webs and examine gasket 
surface. If any damage is observed, head should 
be replaced. 


20. Remove front discharge valve plate assem- 
bly and front suction reed plate. Examine reeds 
and seats. Replace necessary parts. 


21. Remove suction cross-over cover by prying 
with screwdriver between cylinder casting and 
cover, 


NOTE: Examine internal mechanism for any 
obvious damage. If internal mechanism has 
sustained major damage, due to loss of re- 
frigerant or oil, it may be necessary to use the 
service internal mechanism assembly rather 
than replace individual parts. 


40. Compressor Internal 
Mechanism Disassembly 


Use Parts Tray, J-9402, to retain compressor 
parts during disassembly. 


1. Remove internal mechanism from compres- 
sor as described in Note 39. 


2. Identify by a pencil mark, or some other 
suitable means, each piston numbering them 1, 
2, and 3, Fig. 1-50. Number the piston bores in 
the front cylinder half in like manner so that 
pistons can be replaced in their original locations. 


3. Separate cylinder halves, using a wood block 
and mallet, Fig. 1-51. Make certain that dis- 
charge cross-over tube does not contact swash 
plate when separating cylinder halves. 


CAUTION: Under no circumstances should 
shaft be struck at either end in an effort to 
separate upper and lower cylinder halves. 


4. Position complete internal mechanism, rear 
cylinder down, on Support Block, J-9521, and re- 
move front cylinder half. 


5. Pull up on compressor shaft and remove 
piston previously identified as #1, with balls and 
shoe discs, from swash plate. 


Fig. 1-50 Numbering Pistons & Cylinder Bores 


6. Remove and discard piston shoe discs. 


7. Remove and examine piston balls, and if sat- 
isfactory for re-use, place balls in #1 compart- 
ment of Parts Tray. 


8. Remove piston rings and examine for re-use. 
If satisfactory, place in proper slots below #1 
piston in Parts Tray. 


9. Place piston in #1 compartment of Parts 
Tray with notch in casting web at front end of 
piston in dimpled groove of compartment, Fig. 
1-52. 


10. Repeat steps 5 through 9 for pistons #2 
and #3. 


11. Remove front combination of thrust races 
and thrust bearing from shaft, Fig. 1-53. Discard 
races and place bearing in front bearing slot of 
Parts Tray. 


12. Remove shaft assembly from rear cylinder 
half. It may be necessary to bend discharge 
cross-over tube slightly in order to remove shaft. 


Fig. 1-51 Separating Cylinder Halves 
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Fig. 1-52 Compressor Piston 


13. Remove rear combination of thrust races 
and bearing from shaft. Discard races and place 
bearing in rear bearing slot in Parts Tray. 


14. Examine surface of swash plate and shaft. 
Replace as an assembly, if necessary. Examine 
front and rear thrust bearings and replace if 
necessary. 


NOTE: A certain amount of shoe disc wear 
on swash plate is normal as well as some 
markings indicating load of needle bearings on 
shaft. 


15. Remove discharge cross-over tube from 
cylinder half, using vise grip pliers. 


NOTE: This is necessary only on original 
factory equipment as ends of the tube are 
swedged into cylinder halves. The discharge 
cross-over tube in internal mechanism assem- 
blies that have been previously serviced have 
an O-ring and bushing at each end of the tube, 
and can be easily removed by hand. 


16, Examine piston bores and needle bearings 


Fig. 1-53 Removing Front Thrust Races & Thrust Bearing 


Installer J-9432 
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Fig. 1-54 Installing Needle Bearing 


in front and rear cylinder halves. Replace front 
and rear cylinders if any cylinder bore is deeply 
scored or damaged. 


17. Needle bearings may be removed if neces- 
sary by driving them out with special Thin Wall 
Socket, J-9399, Insert socket in hub end (inner 
side) of cylinder head and drive bearing out. To 
install needle bearing, place cylinder half on 
Support Block, hub end down, and insert bearing 
in end of cylinder head with bearing identifica- 
tion marks up. Use Needle Bearing Installer, J- 
9432, and drive bearing into cylinder head, Fig. 
1-54, until tool bottoms on cylinder face. 


18. Wash all parts to be re-used with trichlo- 
rethylene, alcohol, or a similar solvent. Air dry 
parts using a source of clean dry air. 


41. Compressor Internal Mechanism 
Gaging Operation 


l. Install Compressing Fixture, J-9397, on 
Holding Fixture, J-9396, in vise. Place front cyl- 
inder half in Compressing Fixture, flat side down. 


2. Secure from service parts stock four zero 
thrust races and three zero shoe discs. 


3. Install a zero thrust race, thrust bearing, 
and a second zero thrust race on front end of 
compressor shaft. Lubricate races and bearing 
with petrolatum. 


4, Insert threaded end of shaft through needle 
bearing in front cylinder half, and allow thrust 
race and bearing assembly to rest on hub of 
cylinder. 


5. Install a zero thrust race on rear end of 
compressor shaft so that it rests on hub of swash 
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Fig. 1-55 Installing Rear Thrust Races & Thrust Bearing 


plate. Then install thrust bearing and a second 
zero thrust race, Fig, 1-55. Lubricate races and 
bearing with petrolatum. 


6. Lubricate ball pockets of the #1 piston with 
refrigeration oil and place a ball in each socket. 
Use balls previously removed if they are to be 
re-used, 


7. Lubricate cavity of a zero shoe disc with 
refrigeration oil and place shoe disc over ball in 
front end of piston, Fig. 1-56. Front end of piston 
has an identifying notch in casting web. 


NOTE: Piston rings should not be installed 


ar is time 
at Us time, 


8. Rotate shaft and swash plate until high point 
of swash plate is over #1 piston cylinder bore. 


9. Lift shaft assembly and hold front thrust 
race and bearing assembly against swash plate 
hub. 


10, Position piston over #1 cylinder bore 
(notched end of piston on bottom and piston strad- 
dling swash plate) and lower the shaft to allow 
piston to drop into its bore, Fig. 1-57. 


Fig. 1-56 Installing Shoe Disc 


: Front Thrust Races 
ae eaem Od Bearing 
y i) => 
Holding Fixture 
Compressing yo Bee J-9396 Ie ea 


Fixture J-9397 
NC 


Ww 


Fig. 1-57 Installing Piston 


11. Repeat steps 6 through 10 for pistons #2 
and #3. 


12. Install rear cylinder half on pistons, align- 
ing cylinder with discharge cross-over tube hole 
in front cylinder. Tap into place using a plastic 
mallet. 


13. Position discharge cross-over tube holes 
between a pair of Compressing Fixture bolts to 
permit access for feeler gage. 


14, Install top plate on Compressing Fixture, 
J-9397. Tighten nuts to 15 foot-pounds torque 
using a 0-25 foot-pounds torque wrench, 


15. Measure clearance between rear ball of #1 
piston and swash plate, in following manner: 


a, Select a suitable combination of well-oiled 
feeler gage leaves to fit snugly between ball and 
swash plate, 


b. Attach a spring scale reading in 1 ounce 
increments to the feeler gage. A distributor point 
checking scale or Spring Scale, J-544-A may be 
used, 


c. Pull on spring scale to slide feeler gage 
stock out from between ball and swash plate, and 
note reading on spring scale as feeler gage is 
removed, Fig. 1-58. Reading should be between 4 
and 8 ounces. 


d. If reading in step (c) is under 4 or over 8 
ounces, reduce or increase thickness of feeler 
gage leaves and repeat steps (a) through (c) until 
a reading of 4 to 8 ounces is obtained. Record 
clearance between ball and swash plate that re- 
sults in a 4 to 8 ounce pull on spring scale. 


16. Rotate shaft 120° and repeat step 15 be- 
tween same ball and swash plate. Record this 
measurement. 
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Fig. 1-58 Gaging Rear Piston Ball 


17. Rotate shaft 120° and again repeat step 15 
between these same parts- and record 
measurement. 


18. Select a numbered shoe disc corresponding 
to minimum feeler gage reading recorded in the 
three checks, Place shoe discs in Parts Tray, in 
compartment corresponding to piston #1 and rear 
ball pocket position. 


NOTE: Shoe discs are provided in .0005 inch 
(one-half thousandths) variations. There are a 
total of eleven sizes available for field servic- 
ing. All shoe discs are marked with the shoe 
size, which corresponds to the last three digits 
of the piece part number. See shoe disc size 


chart. 
Last 3 Digits No. Stamped 
of Part No. on Shoe 


000 


Once proper selection of shoe has been made, 
the matched combination of shoe disc to rear ball 
and spherical cavity in piston must be kept in 
proper relationship during disassembly after gag- 
ing operation, and during final assembly of inter- 
nal mechanism. 


19. Repeat in detail the same gaging operation 
outlined in steps 15 through 18 for pistons #2 and 
#3. 

20. Mount Dial Indicator, J-8001-3, on edge of 
Compressing Fixture with Clamp, J-8001-1, and 


Sleeve, J-8001-2, Fig. 1-59. Position Dial Indi- 
cator on rear end of shaft and adjust to zero. 
Push front end of shaft upward and record 
measurement. 


NOTE: Dial Indicator increments are .001 
inch; therefore, reading must be estimated to 
nearest .0005 inch. 


21. Select a thrust race with a number corres- 
ponding to the amount of end play shown. Place 
thrust race jn right hand slot at bottom center of 
Parts Tray. 


NOTE: Fifteen thrust races are provided in 
increments of .0005 inch (one-half thousandths) 
thickness and one zero gage thickness providing 
a total of 16 sizes available for field service. 
Thrust races are identified on the part by their 
thickness in thousands in excess of the thick- 
ness of the zero thrust race. 


THRUST RACE SIZE CHART 


No. Stamped 
on Thrust 
Race 


Last 3 Digits 
of Part No. 


This number also corresponds to the last three 
digits of the piece part number. See thrust race 
size chart. 


A tolerance of .0005 inch to .0015 inch is built 
into thrust races to provide a running clearance 
between hub surfaces of swash plate and front and 
rear hubs of cylinder. 


22, Remove nuts from.top plate of Compressing 
Fixture, and remove top plate. 


23. Separate cylinder halves while unit is in 
fixture. It may be necessary to use a wood block 
and mallet. 


24. Remove rear cylinder half and carefully 
remove one piston at a time from swash plate and 
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Fig. 1-59 Gaging Rear Thrust Race 


front cylinder half. Do not lose the relationship 
of the front ball and shoe disc and rear ball. 
Transfer each piston, ball, and shoe disc to its 
proper place in Parts Tray. 


25. Remove rear outer zero thrust race from 
shaft and install thrust race previously selected. 


NOTE: The zero thrust race may be put 
aside for re-use in additional gaging or rebuilding 
operations. 


42. Compressor Internal 
Mechanism Assembly 


1. Install a piston ring on each end of #1 piston, 
with scraper groove toward center of piston. 


2. Lubricate ball pockets of piston with refrig- 
eration oil and place the corresponding balls from 
the Parts Tray in each pocket. 


3. Lubricate cavities of #1 piston shoe discs 
with refrigeration oil and place zero shoe disc 
over ball in front end of piston and numbered shoe 
disc over ball in rear end of piston. 


4. Rotate shaft and swash plate until high point 
of swash plate is over #1 piston cylinder bore. 


NOTE: Make certain that front thrust race 
and bearing assembly adhere to swash plate 
hub. 


Discharge |=» “ 
Crossover Tube | 


Fig. 1-60 Installing Discharge Cross-Over Tube 


5. Position piston over #1 cylinder bore with 
notched end of piston on bottom and piston strad- 
dling swash plate and lower shaft to allow piston 
to drop into its bore. 


6. Position piston ring gap toward shaft, com- 
press ring and lower ring into front cylinder half. 


7. Repeat steps 1 through 6 for pistons #2 and 


8. Install new discharge cross-over tube in 
front cylinder half with bridged surface facing 
outboard, Fig. 1-60. Make certain that end of tube 
is properly centered in hole in front cylinder half. 


NOTE: The service discharge cross-over 
tube is similar to the production type tube ex- 
cept that an O-ring and bushing is used at each 
end, Fig. 1-61. Do not install O-ring or bushing 
at this time. 


9. Rotate shaft to position pistons in a stair- 
step arrangement. Position rings on each piston 
so that ring gaps are toward shaft, then push rings 
as far outboard as possible. 


10. Place rear cylinder half over shaft and 
Start pistons and rings into cylinder bores. 


11, When all three pistons and rings are in 
their respective bores, align end of discharge 
cross-over tube with hole in rear cylinder half. 


O-Ring 


a <——=a4y 


Discharge 


Crossover Tube Bushing 


Fig. 1-61 Service Type Cross-over Tube 
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Make certain that bridged surface of tube faces 
outboard for swash plate clearance. 


12. When satisfied that all parts are in proper 
alignment, tap rear cylinder half with a mallet to 
seat it over the locating dowel pins. 


13. Remove internal mechanism from fixture 
and place on bench. 


14, Bending suction cross-over cover slightly, 
start it into one end of dove tail slot in cylinder 
halves. Align cover with ends of cylinder faces 
by gently tapping end of cover with a plastic 
hammer. 


43. Compressor Internal 
Mechanism Installation 


1. Place internal mechanism on Internal As- 
sembly Support Block J-9521, with rear end of 
shaft in block hole, 


2. Install new O-ring and bushing on front end 
of discharge cross-over tube, Fig. 1-62. The 
O-ring and bushing are service parts only for 
internal mechanisms that have been disassembled 
in the field, 


3. Install new dowel pins in front cylinder 
half, if previously removed. 


4, Install front suction reed plate on front 
cylinder half. Align with dowel pins, suction 


Fig. 1~62 Installing O-Ring on Crossover Tube 


Fig. 1-63 Installing Front Suction Reed 


ports, oil return slot, and discharge cross-over 
tube, Fig. 1-63. 


5. Install front discharge valve plate assembly, 
aligning holes with dowel pins and proper openings 
in front suction reed plate, Fig, 1-64. 


NOTE: Front discharge plate has a large 
diameter hole in the center, Fig. 1-65. 


6. Coat teflon gasket surfaces on webs of com- 
pressor front head casting with 525 viscosity 
refrigeration oil, 


Fig. 1-64 Installing Front Discharge Valve Plate 
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Fig. 1-65 Front & Rear Discharge Valve Plates 


7. Determine exact position of front head cast- 
ing in relation to dowel pins on internal mecha- 
nism. Mark position of dowel pins on sides of 
front head assembly and on sides of internal 
mechanism with a grease pencil. Carefully lower 
front head casting into position, Fig. 1-66, making 
certain that teflon sealing area around center 
bore of head assembly does not contact shaft 
as head assembly is lowered. Do not rotate 
head assembly to line up with dowel pins, as 
teflon sealing areas would contact reed retainers. 


8. Generously lubricate angled groove at lower 
edge of front head casting with 525 viscosity 
refrigeration oil and install new O-ring in groove, 
Fig, 1-67, 


9. Coat inside machine surfaces of com- 
pressor shell with 525 viscosity refrigeration 
oil and position shell on internal mechanism, 
resting on O-ring seal, 


10. Using flat side of a small screwdriver, 
gently press O-ring in around circumference of 


ront 
Head Casting 


Front 
Discharge Valve 
Plate Assembly 


Fig. 1-66 Installing Front Head Casting 
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Fig. 1-67 Front Head O-Ring Installed 


internal mechanism until compressor shell slides 
down over internal mechanism. As shell slides 
down, line up oil sump with oil intake tube hole, 
Fig, 1-68, 


11, Holding support block, invert assembly and 
place in holding fixture with front end of shaft 
down. Remove support block. 


12, Install new dowel pins in rear cylinder 
half if previously removed. 


13. Install new O-ring in oil pick-up tube 
cavity. 


14, Lubricate oil pick-up tube and install in 
cavity, rotating compressor mechanism to align 
tube with hole in shell baffle, Fig, 1-69, 


4 j ‘ Compresso: 
Oil Sump ee Shell 
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Fig. 1-68 Installing Compressor Shell 
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Fig. 1-69 Installing Oil Pick-Up Tube 


15. Install new O-ring and bushing on rear of 
discharge cross-over tube, 


16, Install rear suction reed over dowel pins 
with slot toward sump. 


17, Install rear discharge valve plate assembly 
over dowel pins with reed retainers up. 


18, Position inner oil pump gear over shaft with 
previously applied identification mark up. 


19, Position outer oil pump gear over inner 
gear with previously applied identification mark 
up and, when standing facing oil sump, position 
outer gear so that it meshes with inner gear at 
the 9 o’clock position and cavity between gear 
teeth is at 3 o'clock position, Fig. 1-70. 


20, Generously oil rear discharge valve plate 
assembly around outer edge where large diameter 
O-ring will be placed. Oil valve reeds, pump 
gears, and area where teflon sealing surface will 
contact rear discharge valve plate, 


' 


Oil Sump! ; be 
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Fig. 1-70 Positioning Oil Pump Gears 


21, Lubricate new head-to-shell O-ring and in- 
stall on rear discharge valve plate, in contact 
with shell, 


22, Install suction screen in rear head casting, 
using care not to damage screen, 


23, Coat teflon sealing surface on webs of 
compressor rear head casting with 525 viscosity 
refrigeration oil. 


24, Install rear head assembly over studs on 
compressor shell, The two lower threaded com- 
pressor mounting holes should be in alignment 
with the compressor sump. Make certain that 
Suction screen does not drop out of place when 
lowering rear head into position. 


NOTE: If rear head assembly will not slide 
down over dowels in internal mechanism, twist 
front head assembly back and forth very slightly 
by hand until rear head drops over dowel pins. 


25. Install nuts on threaded shell studs and 
tighten evenly to 20 foot-pounds torque using a 
0-25 foot- pounds torque wrench. 


26, Invert compressor in holding fixture and 
install shaft seal as described in Note 37b, 


27. Install compressor clutch coil and housing 
assembly as described in Note 36b. 


28. Install compressor pulley and bearing as- 
sembly as described in Note 34b, 


29, Install compressor clutch plate and hub 
assembly as described in Note 33b, 


30. Add 525 viscosity refrigeration oil as de- 
scribed in Note 23. 


31. Check for external and internal leaks as 
described in Note 44, 


44. Compressor Leak Testing 
(External and Internal) 


1, Rotate clutch hub clockwise several turns to 
pick oil up from sump and carry it to piston 
rings and oil seals, 


2, Remove adapter plate from rear head of 
compressor, if not already removed, and install 
Test Plate, J-9527, 


3. Attach center hose of gage manifold set on 
Charging Station to a refrigerant drum standing 
in an upright position and open valve on drum, 


4. Connect charging station high and low pres- 
sure lines to corresponding fittings on Test Plate, 
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NOTE: High pressure fitting is one farthest 
from high pressure relief valve on compressor 
rear head. 


5. Open valve 1 (low pressure control), valve 
2 (high pressure control), and valve 4 on Charging 
Station to allow refrigerant vapor to flow into 
compressor, 


6. Using Leak Detector Torch, J-6084, check 
for leaks at pressure relief valve, oil drain 
fitting, compressor rear head seal, compressor 
front head seal and compressor shaft seal. After 
checking, shut off valve 1 and valve 2 on Charging 
Station, 


7. If an external leak is present, perform the 
necessary corrective procedures and repeat steps 
1 through 6 to make certain leak has been cor- 
rected before proceeding with steps 8 through 12 
to check for internal leaks, 


8. Disconnect manifold gage hoses from test 
plate, 


9. Connect low pressure hose of gage manifold 
set to high pressure fitting on Test Plate, J-9527, 


10, Open charging station valve 1 (low pressure 
control) to allow refrigerant vapor to flow into 
compressor, 

1l, Observe reading on pressure gage then 
close valve 1, If gage reading drops to 10 pounds 
or under in 30 seconds or less, it indicates that 


compressor is leaking internally, at one or more 
of the following points: 


a. Reed valves, 

b. Teflon seals at front or rear head. 

c. Cross-over tube, 

d, Raised section on cylinder face, 

12. If a leak is indicated in step 11, perform 
necessary corrective procedures to eliminate in- 
ternal leak and repeat steps 1 through 11 to make 
certain external and internal leaks are corrected, 
If no leak was indicated, proceed with step 13, 


13, Disconnect charging station from test plate, 


14, Remove test plate from compressor, 


45. POA Suction Throttling Valve 
a. Removal 
1, Purge system as described in Note 17. 


2. Disconnect low pressure vapor line from 
suction throttling valve and cap line. 


3. Disconnect oil bleed line and external equal- 
izer line from POA suction throttling valve. 


4, Remove screw securing POA suction throt- 
tling valve clamp to brace on front of blower- 
evaporator assembly case. 

5. Disconnect fitting on evaporator outlet pipe 
from POA suction throttling valve and remove 
valve, 


6. Remove clamp from POA suction throttling 
valve. 


b. Installation 7 


1, Install clamp on POA suction throttling 
valve, 


2. Connect POA suction throttling valve to fit- 
ting on evaporator outlet pipe, using a new O-ring. 


3. Position POA suction throttling valve clamp 
to brace on front of blower-evaporator assembly 
case, and secure with screw. 


4, Using new O-rings, connect equalizer and 
oil bleed lines to POA suction throttling valve. 


5. Connect low pressure vapor line to POA 
Suction throttling valve, using a new O-ring. 


6. Evacuate system as described in Note 19, 


7. Charge system as described in Note 21, and 
leak test all connections, 


8. Check operation of system. 


46. Expansion Valve 
a. Removal 
1, Purge system as described in Note 17. 
2. Remove insulation from power element bulb 
on evaporator outlet pipe and remove bulb clamp 


and bulb. 


3. Disconnect external equalizer line from POA 
suction throttling valve. 


4, Disconnect high pressure liquid line from 
expansion valve and cap line, 


5. Remove screw securing expansion valve 
clamp to brace on front of blower-evaporator 
assembly case, 


6. Disconnect expansion valve from evaporator 
inlet pipe fitting and remove expansion valve. 


7. Remove clamp from expansion valve. 
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b. Installation 
1, Install clamp on expansion valve, 


2, Using a new O-ring, connect expansion valve 
to evaporator inlet pipe fitting. 


3. Install screw securing expansion valve clamp 
to brace on front of blower-evaporator assembly 
case, 


4. Connect high pressure liquid line to ex- 
pansion valve, using a new O-ring. 


5. Using a new O-ring, connect external equal- 
izer line to suction throttling valve. 


6. Attach power element bulb to evaporator 
outlet pipe and secure with clamp. 


NOTE: Use new clamp, if necessary, to 
obtain tight fit of bulb to tubing. 


7. Carefully replace insulation around power 
element bulb, as insulation must be packed tightly 
around bulb. 


8. Evacuate system as described in Note 19. 


9. Charge system as described in Note 21 and 
leak test all connections, 


10. Check operation of system. 


47. Blower Motor Assembly 


NOTE: The blower motor, during HIGH 
speed operation, draws approximately 18 amps 
of current, 


a. Removal 

1. Disconnect negative cable from battery. 

2. Disconnect blower motor feed wire, 

3, Disconnect air hose at blower motor. 

4, Remove screw securing blower motor ground 
wire to mounting flange and separate blower 
motor ground wire from screw. 

5. Remove four remaining screws securing 


blower motor assembly to blower-evaporator as- 
sembly case and remove blower motor. 


b. Installation 


1, Position blower motor assembly to blower- 
evaporator assembly and install five screws, 
after installing blower motor ground wire on 
appropriate screw, 


2. Install air hose to blower motor. 


3. Connect blower motor feed wire. 


4, Connect negative battery cable. 
48. Blower-Evaporator Assembly 


a. Removal 
l. Remove carburetor air cleaner. 
2. Purge s»system as described in Note 17. 


3. Remove blower motor assembly as described 
in Note 47a. 


4, Disconnect high pressure liquid line at ex- 
pansion valve, and cap line. 


5. Disconnect low pressure vapor line at suc- 
tion throttling valve, and cap line. 


6. Remove vacuum hoses from retaining clips 
on cowl, and position hoses toward engine, 


7. Remove horseshoe clip retaining water con- 
trol valve to mounting bracket and move water 
control valve, with all hoses attached to engine, 


8. Remove five screws and nut except 693, six 
screws on 693 securing heater-air selector as- 
sembly to cowl and pull assembly away from cowl 
and position toward left side of car as far as 
possible, 


9, Remove transmission dipstick (Except 693). 


10. Remove seven screws and nut except 693, 
eight screws on 693 securing blower-evaporator 
assembly to cowl and remove assembly through 
engine compartment by pulling lower left corner 
toward engine and upward, Note screw securing 
blower motor ground wire to cowl. On 693 dis- 
connect vacuum hoses and electrical connector 
from master switch before removing assembly. 


b. Installation 


1. Inserting blower end of assembly under right 
hood hinge, position blower-evaporator assembly 
to cowl by pushing left side of assembly down- 
ward, inward and to the right. 


2. Making certain that no vacuum hoses are 
trapped between wheel housing and assembly, or 
underneath assembly, install screws securing as- 
sembly to cowl, after installing blower motor 
ground wire to appropriate screw. 


3. Position heater-air selector assembly to 
cowl and to blower-evaporator assembly and in- 
stall screws securing heater-air selector assem- 
bly to cowl. 


4. Using body caulking compound seal units to 
prevent air leaks. 
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5. Position water control valve to mounting 
bracket and install horseshoe retaining clip. 


6. Using a new O-ring, connect high pressure 
liquid line to expansion valve. 


7. Connect low pressure vapor line to suction 
throttling valve, using a new O-ring, 


8. Position vacuum hoses to retaining clips 
on cowl, 


9. Install blower motor assembly as described 
in Note 47b. 


10, Make sure that all vacuum hoses and elec- 
trical connectors in work area are connected 
securely, 


11. Install carburetor air cleaner, 
12. Install transmission dipstick, (except 693). 
13. Evacuate system as described in Note 19, 


14. Charge system as described in Note 21 and 
leak test all connections, 


15. Check operation of system. 


49. Evaporator Core 


a. Removal 


1, Remove blower-evaporator assembly as de- 
scribed in Note 48a, 


2. Disconnect oil bleed line and equalizer line 
from suction throttling valve. 


3. Disconnect suction throttling valve from 
evaporator outlet pipe and remove screw se- 
curing suction throttling valve clamp to brace on 
blower-evaporator case and remove valve. 


4, Remove insulation and power element bulb 
from evaporator outlet pipe. 


5. Disconnect expansion valve from evaporator 
inlet pipe, remove screw securing expansion valve 
clamp to brace on blower-evaporator case and 
remove valve, 


6, Remove four screws securing front and rear 
sections of blower evaporator case together and 
remove evaporator inlet pipe shield from lower 
left screw. 


7, Lift off front section of blower- evaporator 
case. 


8. Remove two screws securing evaporator 
core to rear section of blower-evaporator case 
and remove evaporator core, 


b. Installation 


1, Position evaporator core to rear section of 
blower-evaporator case and secure to rear sec- 
tion with two screws, 


2, Install sponge rubber seal around outlet 
pipe and oil bleed line, and install sponge rubber 
grommet around inlet pipe. 


3, Position front section of blower- evaporator 
case to rear section, making certain that sponge 
rubber seal and grommet are properly seated, 
and securing with four screws after installing 
inlet pipe shield on lower left screw, 


4, Add refrigeration oil as described in Note 
23, 


5. Position expansion valve clamp to brace on 
blower-evaporator case and connect expansion 
valve to evaporator inlet pipe, using a new O-ring, 


6, Install screw securing expansion valve clamp 
to brace, 


7. Position suction throttling valve clamp to 
brace on blower-evaporator case and connect 
suction throttling valve to evaporator outlet pipe, 
using a new O-ring, 


8, Install screw suction throttling valve clamp 
to brace. 


9, Install power element bulb on evaporator 
outlet pipe and replace insulation, 


10, Using new O-rings, connect equalizer and 
oil bleed lines to suction throttling valve, 


11, Install blower-evaporator assembly as de- 


scribed in Note 48b, 


50. Master Switch (Except 693) 


a. Removal 


1, Disconnect vacuum hoses from master 
switch, 


2. Disconnect electrical connector from master 
switch, 


3. Remove two screws securing master switch 
mounting bracket to heater-air selector assembly 
and remove master switch and mounting bracket, 


4, Separate mounting bracket from master 
switch, 


b. Installation 


1, Install mounting bracket on master switch, 
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2, Position master switch mounting bracket to 
heater-air selector assembly and install two 
screws securing mounting bracket to heater-air 
selector case. 


3. Connect electrical connector to master 
switch. 


4. Install vacuum hoses to master switch, 


51. Power Servo Removal 
and Installation 
a. Removal 


1. Remove vacuum hose assembly connector 
from servo valve. 


2, Disconnect vacuum hose from power servo 
vacuum power unit. 


3. Disconnect electrical connector from power 
servo, 


4. Remove horseshoe clip securing adjusting 
link to temperature door arm and disengage link 
from arm, 

5. Remove three screws securing power servo 
to heater-air selector and remove power servo 
unit, 


b. Installation 


1. Position power servo unit to heater-~air se- 
lector and secure with three screws. 


2, Adjust temperature door link as described 
in Note 13a. 


3, Connect electrical connector to power servo, 


4. Install vacuum hose assembly connector on 
servo valve. 


5. Connect vacuum hose to power servo vacuum 
power unit. 


52. Power Servo Vacuum Valve 
Removal and Installation 
a. Removal 


l. Remove vacuum hose assembly connector 
from servo valve. 


2. Remove four screws securing dustshield to 
power servo and remove dustshield. 


3. Remove spring clip securing valve to mount- 
ing stud, 


4. Remove screw securing valve to power servo 
and remove valve. 


b. Installation 


1, Position valve on power servo and secure 
with screw. 


2, Install spring clip securing valve to mounting 
stud, 


3. Position dustshield on power servo and se- 
cure with four screws. 


4, Install vacuum hose assembly connector on 


servo valve, if valve was replaced with power 
servo on car. 


53. Heater-Air Selector Assembly 


a. Removal 
1. Drain cooling system. 
2, Remove carburetor air cleaner. 


3. Disconnect vacuum hose connector from ser- 
vo vacuum valve on power servo unit. 


4, Disconnect vacuum hose from power servo 
vacuum power unit, 


5. Disconnect electrical connector from power 
servo unit, 


6, Disconnect vacuum hoses and electrical con- 
nector from master switch (except 693). 


7. Disconnect vacuum hose from mode door 
vacuum power unit (except 693). 


8. Remove hoses from heater inlet and outlet 
fittings. 


9. Remove six screws securing heater-air se- 
lector to cowl and remove assembly from engine 
compartment, 


b. Installation 
1. Position heater-air selector assembly to 
cowl and to blower-evaporator unit and install 


six screws securing assembly to cowl. 


2. Install vacuum hose connector to servo vac- 
uum valve on power servo unit. 


3. Install vacuum hose on power servo vacuum 
power unit. 


4. Instail electrical connector on power servo 
unit. 
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5. Install tan striped vacuum hose on mode 
door vacuum power unit (except 693). 


6. Install vacuum hoses and electrical connec- 
tor on master switch (except 693). 


7. Install heater hoses on heater inlet and 
outlet fittings. 


8. Install carburetor air cleaner. 
9. Refill cooling system. 


10. Check operation of system. 
54. Heater Core 


a. Removal 


1. Remove heater-air selector assembly as 
described in Note 53a. 


2. Remove four screws securing heater core 
frame to heater-air selector case. 


3. Remove gasket from mounting flange of 
heater-air selector case. 


4, Pull heater core frame, with heater core 
attached, away from heater-air selector case, 


5. Remove rubber grommets from heater inlet 
and outlet fittings. 


6. Remove four screws, one each corner, se- 
curing wire retaining clamps to heater core 
frame, Remove retaining clamps and remove 
core, 


b. Installation 
1. Position heater core to heater core frame. 


2. Position wire retaining clamps over heater 
core ends and secure to heater core frame with 
four screws, one in each corner, 


3, Position heater core and frame to heater- 
air selector case, guiding heater core fittings 
through openings in heater-air selector case, 


4, Install four screws securing heater core 
frame to heater-air selector assembly. 


5. Install gasket on heater-air selector mount- 
ing flange. 


6. Install rubber grommets on heater inlet and 
outlet fittings and position grommets to seal 
openings in heater-air selector case, 


7. Install heater-air selector assembly as de- 
scribed in Note 53b. 


a 


55. Transducer 


CAUTION: The transducer should be handled 
with great care as its calibration can be de- 
stroyed by a sharp bump. 


a. Removal 


1, Disconnect vacuum hoses from fittings on 
transducer. 


2. Disconnect transducer electrical connector. 


3. Remove two screws securing transducer 
mounting bracket to dash panel and remove 
transducer, 


b. Installation 


1, Position transducer mounting bracket to dash 
panel and secure with two screws, 


2, Connect transducer electrical connector. 


3. Connect vacuum hoses to fittings on 
transducer. 


NOTE: Vacuum hose with smallest 1.D. goes 
on top fitting of transducer. 


56. Dehydrator — Receiver 


The sight glass is an integral part of the 
dehydrator-receiver. No service should be per- 
formed on this assembly. 


a. Removal 
1. Purge system as described in Note 17. 


2. Disconnect condenser pipe at COND side 
of sight glass. Cap condenser pipe if condenser 
is not being replaced, 


3. Disconnect high pressure liquid line at EVAP 
side of sight glass and cap liquid line, 


NOTE: Cap fittings if original dehydrator- 
receiver is to be reinstalled. 


4, Remove two bolts securing dehydrator- 
receiver clamps to condenser support bracket 
and remove dehydrator-receiver. 


5, Remove clamps, if dehydrator receiver is 
being replaced. 


b. Installation 


NOTE: Do not uncap new assembly, except 
to add refrigeration oil, until it is clamped in 
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position, as it will quickly absorb moisture 
from the air, decreasing its efficiency or ren- 
dering it completely useless. Keep it capped 
at all times. 


1. Install refrigeration oil, as described in 
Note 23, if new dehydrator-receiver is to be 
installed, and recap dehydrator-receiver. 


2. Install retaining clamps, if previously 
removed. 


3. Position dehydrator-receiver retaining 
clamps to condenser support bracket and secure 
with two bolts, 


NOTE: Make certain dehydrator-receiver 
fittings are in line with condenser pipe and 
high pressure liquid line before tightening 
mounting bolts. 


4, Remove caps from COND side of dehydrator- 
receiver and condenser pipe and install condenser 
pipe to COND fitting side of sight glass, using a 
new O-ring. 


5. Remove caps from EVAP side of dehydrator- 
receiver and high pressure liquid line and install 
high pressure liquid line to EVAP fitting side of 
sight glass, using a new O-ring. 


6. Evacuate system as described in Note 19. 


7. Charge system with refrigerant as described 
in Note 21 and leak test dehydrator-receiver and 
condenser connections, 


8. Check operation of system. 


57. Condenser (Except 693) 


a. Removal 


1. Remove dehydrator-receiver assembly as 
described in Note 56a, 


2. If car is equipped with Eldorado horn, re- 
move horn. 


3. Remove battery. 


4. Remove retainer securing clamp retaining 
high pressure vapor line to radiator cradle tie 
bar. 


5. Remove screw securing high pressure vapor 
line to bracket on top right side of condenser, 


6. Disconnect high pressure vapor line at fit- 
ting on top right side of condenser and position 
vapor line out of way. 


7. Remove four nuts, two each side, securing 
condenser mounting brackets to rubber mounts. 


8. Remove nut securing upper right rubber 
mount to radiator cradle and remove rubber 
mount. 


9, Pull condenser forward to disengage con- 
denser mounting brackets from remaining rubber 
mounts and move condenser to the right so that 
upper right mounting bracket enters opening in 
radiator cradle created by condenser mounting 
flange. 


10. Remove condenser by lifting left side of 
condenser upward and then outward. 


b. Installation 


1, Add refrigeration oil as described in Note 
23. 


2. With right side of condenser down, start to 
lower condenser into opening between hood latch 
pilot tie bar and radiator, and insert upper right 
mounting bracket into opening left by condenser 
mounting flange in radiator cradle, Then rotate 
left side of condenser downward into position. 


3, Position upper right rubber mount to radia- 
tor cradle condenser mounting flange and secure 
with one nut. 


4, Position condenser mounting brackets to 
rubber mounts and secure with four nuts, two 
each side. 


5. Position rubber snubber at lower right 
mounting bracket. 


6. Connect high pressure vapor line to fitting 
on upper right side of condenser, 


7. Install screw securing high pressure vapor 
line bracket to bracket on top right side of 
condenser, 


8. Position high pressure vapor line clamp 
over line and to radiator cradle tie bar and 
secure clamp with push in retainer. 


9. If previously removed, install Eldorado horn. 
10, Install battery. 


1l. Install dehydrator-receiver assembly as 
described in Note 56b, 


FLEETWOOD SEVENTY-FIVE REAR SYSTEM 


The Automatic Climate Control system used in 
the rear of the Fleetwood Seventy-Five Cadillac 
operates in the same manner as the front system, 
The two systems, front and rear, operate in- 
dependently of each other, 


This portion of the manual describes those 
items used exclusively on the rear system, Cer- 
tain items, such as the compressor, condenser, 
and dehydrator-receiver, are common to both 
systems and will not be covered, 
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A complete string of sensors, an amplifier, 
transducer, power servo, control dial and various 
other parts are used in the rear system to 
obtain the automatic control, 


Automatic Climate Control Components 
(697 Rear) 


a. Sensors 


The in-car sensor, mounted in a grill located 
on the rear package shelf, senses the temperature 
of the passenger compartment as well as the sun 
load on the rear of car, 


The duct sensor senses the discharge air tem- 
perature, It is located in the mode door assembly 
on the right side of the car where it is exposed 
to all discharge air entering this area, 


The ambient sensor is located in the right air 
intake scoop outside of the car, It senses the tem- 
perature of the ambient air entering the system, 


b. Temperature Dial 


The temperature dial is located in the right 
rear arm rest. The dial is graduated in 5°F 
divisions to allow the passenger to select any 
temperature in the 65°F to 85°F range. 


¢. Vacuum On-Off Switch 


The Vacuum On-Off switch is located in the 
right rear arm rest behind the temperature dial, 


MODE VACUUM (eee 
POWER UNIT Ff 


VACUUM 
SUPPLY LINE jai 


LOW PRESSURE 
VAPOR LINE 


This switch allows the passenger to turn the rear 
system off. 


d. Amplifier 


The amplifier is mounted on the rear face of 
the rear unit case assembly in the trunk, The 
rear amplifier operates in the same manner as 
the one used in front unit. 


e. Transducer 


The transducer for the rear assembly is moun- 
ted on the rear face of the case assembly just 
to the left of the amplifier. 


f. Power Servo 


The power servo is mounted on the left ver- 
tical surface of the case assembly. 


Suction Throttling Valve (Fig. 1-9) 
(697 Rear) 


The pilot operated absolute suction throttling 
valve is located on the left front side of the 
evaporator assembly, in the low pressure line 
to the compressor. The valve body contains 
two ports; the evaporator gage port on the inlet 
side of the valve, and a port on the outlet side 
for the external equalizer line. 


This valve works in the same manner as that 
used on front systems, but is calibrated to con- 
trol the rear evaporator pressure to 27 psi 
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Fig. 1-72 Rear Unit Components on Car 
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INTERNAL VACUUM CONNECTIONS FOR 
7-PORT POWER SERVO VALVE (REAR) 


Fig. 1-73 Rear Rotary Vacuum Valve Intemal Connections 


Expansion Valve (697 Rear) Evaporator (697 Rear) 

An expansion valve is used in the rear system The evaporator used on the rear system is | 
to perform the same function as the valve used smaller and of different construction than that 
in the front system. The rear expansion valve used in front systems, The rear evaporator is 
is contained within the evaporator case on the located in the case assembly in the luggage 
lower left front side, compartment under the package shelf, 
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Blower Assemblies (697 Rear) 


Two blower assemblies are used on the rear 
system, Air from the heater air conditioner 
assembly is drawn into blower assemblies on 
either side of the case and then expelled into the 
car. 


Control Panel (697 Rear) 


The control panel, located in the right rear 
arm rest, consists of a temperature dial and an 
ON-OFF switch, The temperature dial is grad- 
uated in 5 degree divisions from 65°F to 85°F. 
This dial is used to select the desired tem- 
perature. The ON-OFF switch controls vacuum 
feed to the rear system and is used to turn the 
system On or Off. 


Vacuum Circuit 


The Automatic Climate Control system incor- 
porates two basic vacuum circuits, The first 
circuit controls the position of the power servo 
unit, and the second circuit controls the operation 
of the various vacuum operated components of 
the system. 


Vacuum flows from the engine through the 
vacuum storage tank to the transducer. The 
vacuum, now regulated by the transducer, then 
flows to the power servo unit. 


The second vacuum circuit flows from the 
engine through the check valve to the On-Off 
switch and from there to the servo vacuum valve. 
To trace the path of the vacuum, refer to the 
servo valve connections, Fig, 1-73 and to Fig. 
1-74, The restrictor provides a time delay to 
allow the power servo unit to position itself 
before vacuum is supplied to the rotary vacuum 
valve, 


Operation 


a. Off 


NOTE: For the purpose of this discussion, 
assume the control switch is in the OFF 
position, and the engine is running. 


Whenever the engine is operating, the sensor 
string is transmitting a signal to the amplifier, 
The signal is converted to a proportionate DC 
voltage by the amplifier, and is fed to the trans- 
ducer, The transducer converts the electrical 
signal to a proportionate regulated vacuum out- 
put that is supplied to the vacuum power unit of 
the power servo, thus placing the power servo unit 
in the proper operating position, if the system 
were to be started. 


b. Maximum Cooling 


NOTE: For the purpose of this discussion; 
assume the ambient air temperature is 90°F, 
the in-car temperature is 90°F, the temperature 
dial rheostat is set at 75°F, and the engine 
is running, 


Due to the high temperatures acting on the 
sensors, the resistance values of the sensors 
will be low, causing a strong signal to the am- 
plifier. The output of the amplifier is high, and 
is being fed to the transducer, where it is con- 
verted to a weak vacuum output, causing the 
power servo to be in the maximum air condition- 
ing position. 


When the switch is placed in the ‘‘ON’’ position, 
vacuum is fed to the master switch, completing 
the electrical circuit to the blower motor and 
compressor, and to the servo vacuum valve. In 
the maximum air conditioning position, the servo 
valve performs the following vacuum functions: 


The mode doors are moved to the air con- 
ditioning position, allowing the discharge air to 
be discharged through the air conditioner outlets, 
The water control valve is closed, preventing 
the flow of engine coolant to the heater core, 


In addition, the power servo has placed the 
temperature door in the maximum cooling posi- 
tion, preventing any air flow through the heater 
core, The blower is operating at HIGH speed, 
Because of its connection at the master switch, 
the outside air door is opened, admitting outside 
air into the system, 


As the system operates the in-car and duct sen- 
sors, sensing the lowering temperatures, increase 
in resistance, causing more vacuum to be fed 
to the power servo unit, The power servo then 
performs the necessary events, in the proper 
sequence, Fig, 1-75, until such time as the system 
reaches a balanced position to hold the interior 
temperature to the dial setting. 


| Power Servo Arm Angle | Servo Arm A 
Increasing erie Event 
Vacuum Vacuum 


4-1/4° 2-3/4° 


Fig. 1-75 Sequence of Events (Rear Unit) 


A/C Over Ride 
Begin - End 


Water Control Valve 
Close - Open 


Change Model 
A/C - Heat 
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As the vacuum supplied to the power servo 
vacuum power unit increases, the position of the 
operating arm and the servo vacuum valve 
changes. The blower decreases to M2 speed, 
Vacuum to the hot water valve is cut off, causing 
the hot water valve to pass engine coolant. 


As the system continues to modulate, the blower 
will decrease to Ml speed and then the position 
of the temperature door will change to allow the 
entry of heated air that will mix with the cooled 
air. Continued modulation by the system can de- 
crease the blower to LOW speed, The system 
will modulate itself to maintain the interior tem- 
perature, regardless of any change in the ambient 
air temperature, 


If the ambient air temperature were to fall 
quite rapidly, the ambient sensor resistance value 
would increase, causing a weaker voltage signal 
to be sent to the transducer, The power servo 
unit would move towards the heater position as 
the vacuum output from the transducer was in- 
creased, The system would switch into the heater 
mode and the blower speed would increase to 
Ml, then M2, and HIGH, During the increase 
of blower speeds, the temperature door would 
be traveling toward the maximum heat position 
and eventually would prevent all cold air from 
entering the system. 


c. Maximum Heat 
NOTE: For the purpose of this discussion, 
assume the ambient air temperature is O°F, 
the in-car temperature is O°F, the temperature 
dial is set at 75°F, and the engine is running. 


Due to the low temperatures acting on the 
sensors, their resistance values will be high, 
causing a weak signal to the amplifier, The 
output of the amplifier is low, and is being fed 
to the transducer, where it is converted to a 
strong vacuum output causing the power servo to 
move toward the maximum heat position, 


When the switch is placed in the ON position, 
the restrictor in the vacuum line, Fig, 1-74, 
prevents vacuum from reaching the servo vacuum 
valve until the power servo has reached the 
heat mode. In the heat mode, the vacuum cir- 
cuitry is such that the vacuum must pass through 
the thermal vacuum valve in order to actuate 
the master switch. The compressor clutch cir- 
cuit is held open by the ambient switch in the 
front unit any time it is below 32°F, 


Once the engine coolant has reached the tem- 
perature of approximately 140°F, vacuum flows 
through the thermal vacuum valve, causing the 
outside air door to open and the blower to operate 
at HIGH speed, admitting heated air into the car. 
The in-car and duct sensors sense the temper- 
ature rise and, as their resistance values lower, 


the system begins to modulate and the blower 
speeds will diminish to M2, M1 and then to LOW, 
During the decrease in blower speeds, the tem- 
perature door would travel from the maximum 
heat position to a mid-position, blending heated 
and cooled air, If the outside air temperature 
were to rise to about 35°F, the compressor clutch 
circuit would close, causing compressor operation 
to begin, Continued temperature increases, sensed 
by the sensors, cause the system to move toward 
the air conditioning position, 


Electrical Circuit (Fig. 1-76) 


The Automatic Climate Control electrical cir- 
cuit flows from the accessory terminal of the 
ignition switch to the 25 ampere fuse in the fuse 
block, and then to the amplifier, to the ambient 
sensor, and to the master switch, 


The master switch sends current through the 
diode assembly, mounted on the dash board, to 
energize the compressor clutch when the front 
unit ambient switch is closed. A compressor 
diode assembly is incorporated into the com- 
pressor circuit of the front and rear units on the 
Fleetwood Seventy-Five systems, The compressor 
diode assembly permits the master switch of 
either unit to supply current to the compressor 
clutch without causing a feed back into the other 
system, A feed back from one system into the 
other would cause the master switch of that unit 
to be overridden and the system’s blower to 
operate even though the system was turned off. 
The compressor diode assembly is mounted on 
an instrument panel molding stud to the right of 
the radio in the dash panel. 


The sensor string circuit current flows from 


the ambient sensor to the discharge air sensor, 
to the in-car sensor, and then to the amplifier. 


58. Adjustments (697 Rear) 


a. Temperature Door Link 


1. Loosen temperature door adjusting link 
screw, 


2. Apply vacuum to power servo vacuum power 
unit. 


3. Tighten temperature door adjusting link until 
head of screw contacts link then continue to 
tighten just enough to take play out of link. 


b. Temperature Dial 


NOTE: If system is working properly, per- 
form temperature dial test as described in 
Notes 61a, step 6, 61b step 7, or 6lc. 
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E TEMPERATURE 
DIAL ADJUSTER J-21530 


Fig. 1-77 Adjusting Rear Temperature Dial (697) 


Although the temperature dial may be operating 
correctly, it may be necessary to change the 
temperature dial setting for customer satis- 
faction. If an owner indicates a particular 
temperature dial setting where he is most 
comfortable, set temperature dial to that setting 
and proceed as follows: 


1, Insert Temperature Dial Adjuster, J-21530, 
between temperature dial and casting, Fig, 1-77, 


2. Turn dial to proper setting as determined by 
test procedure used, 


59. Performance Test (697 Only) 


To determine the efficiency of the Fleetwood 
Seventy-Five Air Conditioning system, run a 
performance test as outlined below: 


1, Place transmission in PARK and start 
engine, 


2. Check operation of controls by rotating 
temperature dials from stop to stop. 


3. Turn off engine, 


4, Purge high and low pressure lines on Charg- 
ing Station J-8393. 


5, Connect Charging Station high pressure line 
to high pressure fitting on compressor, and low 
pressure line to evaporator gage fitting on suction 
throttling valve, 


6. Disconnect vacuum hoses from both power 
servo vacuum power units and plug hoses, 


7. Close hood as far as possible without pinch- 
ing lines, Use masking tape to cover gap at rear 
of hood. 


8. Place auxiliary fan (approximately 24 inch 


dia. blades) thirty inches from front bumper and 
direct air stream to center of radiator grille. 


NOTE: Volume must be sufficient to obtain 
proper head and return pressures, 


9, Place thermometer in air stream between 
auxiliary fan and radiator grille. Thermometer 
bulb must not contact any metal. 

10, Place another thermometer in right front 
air conditioning outlet grille, Thermometer bulb 
must not contact any metal, 

11. Open all doors and windows. 

12. Use Humidicator, J-6076, to obtain simul- 
taneous temperature and relative humidity read- 
ings of air entering air intake grille as follows: 


a. Shake thermometer down to settle red and 
blue columns in bottom of tubes, 


b. Thoroughly moisten wick on blue ther- 
mometer with water, 


c, Place humidicator on right hand side of cowl 
air intake grille so that entering air passes over 
bulbs of thermometer, 


13, Place thermometer in right rear roof out- 
let and open deflector doors. 


14, Place another thermometer on center of 
package shelf over return air intake. 


15. Turn on auxiliary fan, 


16, With transmission in PARK start engine 
and operate at 2,000 rpm. 


17, After five minutes, record: 


a. Humidicator red and blue bulb readings. (Red 
bulb reading is temperature of air entering air in- 
take grille.) 


b, Temperature of air being discharged through 
right front air conditioning outlet. 


c. Temperature of air entering grille, 

d. Head pressure 

e, Front evaporator pressure. 

f, Temperature of air being discharged from 
right rear outlet. 

g. Temperature of air returning to rear evapo- 
rator assembly. 


18. Turn off engine and auxiliary fan. 
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Fig. 1-78 Air Conditioning Performance Chart (697) 


19, To determine relative humidity of air 
entering air intake grille, position inner scale of 
humidicator so that blue (wet bulb) temperature is 
opposite red (dry bulb) temperature, Relative 
humidity is indicated by humidity arrow. Record 
relative humidity. 


20. Refer to Chart C, Fig. 1-78 to determine if 
outlet air temperatures are normal, If outlet 
temperatures are the same or below reading on 
chart, operation is normal, 


21, Refer to Chart D, Fig. 1-78 to determine if 
head pressure is normal, If head pressure is 
within 30 pounds below reading on chart, operation 
is normal, 


22. Disconnect Charging Station. 


23. Install vacuum hose on power servo vacuum 
power units after unplugging. 


60. Connecting Automatic Climate 
Control Tester 


The Automatic Climate Control Tester, J-21512, 
and the Automatic Temperature Control Tester, 
J-22368-01, are used to isolate an electrical mal- 
function in the Automatic Climate Control system 
by serving as a substitute for components of the 
system. To use: 


1, Remove trim panel inside luggage compart- 
ment, 


2, Disconnect three-way connector from the 
amplifier, 


3. Connect three-way electrical connector of 
tester -- the one with three female terminals -- 
to amplifier terminal. 


4, Connect second multiple connector of tester 
to car wiring harness, 
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5. Connect ground lead to car body. 


6. When using J-22368-01, disconnect large 
vacuum hose at transducer and insert tester tee 
in vacuum line. 


61. Testing Automatic Climate 
Control System 


Two testers are avilable to perform these 
tests. Due to differences between the testers, two 
procedures are given in this note, Follow the test 
procedure that applies to the tester to be used. 


a. Automatic Climate Control Tester, J-21512 


This procedure is designed to assist service- 
men in locating a malfunction in the Automatic 
Climate Control system, when the system turns 
ON, but operates only in maximum heat or maxi- 
mum air conditioner at high blower speed, If 
the system is operating incorrectly, but does 
have some degree of self-modulation, first check 
adjustment of temperature dial as described in 
step 6, If system still performs incorrectly, pro- 
ceed as follows: 


NOTE: For positive results, the Automatic 
Climate Control system should be tested in an 
area where the ambient temperature is between 
70°F and 80°F. If the ambient temperature is 
below 70°F, the system may not produce full 
air conditioning, or if above 80°F, the system 
may not produce fuil heat. 


1. Preliminary Test 


a. Place transmission in PARK and _ start 
engine, 


b, Disconnect vacuum hose from power servo 
vacuum power unit, and seal hose with thumb. 
System and power servo should go to full air 
conditioning. 


c. Connect a vacuum hose from vacuum supply 
line to power servo vacuum power unit. System 
and power servo should go to full heat. Reinstall 
vacuum hoses, 


d. If system and power servo performed prop- 
erly in steps b and c, proceed to step 2. 


e. If power servo performed properly, but sys- 
tem did not, in steps b and c, proceed to step 5S. 


f. If power servo and system failed to perform 
properly, proceed to step g. 


g. Check power servo and temperature door 
for binding or other mechanical interference, If 
no mechanical interference is found, replace 
power servo unit, 


2. Sensor String Test 


a. Turn engine off if still operating, and con- 
nect Automatic Climate Control Tester, J-21512, 
as described in Note 60, 


b, Set temperature dial to 71° setting, 


c. With transmission in PARK position, start 
engine. 


d. Place Amplifier switch on Automatic Climate 
Control Tester, J-21512, in SENSOR position. 


e, Place Sensor switch to A/C position, System 
and tester meter should go to full air conditioning. 


f. Place Sensor switch in HTR position, System 
and tester meter should go to full heater, 


g. If system did not perform correctly in steps 
e and f, proceed to step 3. 


h, If system performed correctly, disconnect 
Automatic Climate Control Tester and reconnect 
car wiring harness. Visually inspect in-car 
sensor, replace if apparently defective, and check 
operation of system. 


i, Check for loose connector at duct sensor and 
then at ambient sensor. If loose connector is 
found, repair and check operation of system, 


j. If an ohmmeter is available. measure re- 
sistance value of ambient sensor, duct sensor and 
then in-car sensor. Sensor resistance value 
should approximate resistance value given in 
Fig. 1-24, Replace any defective sensor located, 
If no defective sensor is found, check car wiring. 


k, If an ohmmeter is not available, substitute 
a known good ambient sensor, duct sensor, and 
then in-car sensor; check operation of system 
after each substitution. If system still fails to 
perform satisfactorily, check car wiring. 


3. Amplifier Test 


CAUTION: Sensor string must be tested be- 
fore testing amplifier. 


a. Place Amplifier switch on Automatic Climate 
Tester, J-21512, in AMPLIFIER position. 


b. Turn Amplifier Control counterclockwise to 
stop, System and tester meter should go to full 
air conditioning. 


c. Turn Amplifier Control clockwise to stop. 
System and tester meter should go to full heater, 


NOTE: If tester meter does not vary with 
variation in Amplifier Control, transducer, or 
electrical circuit to transducer, is defective, 
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d. If steps b and c do not result in correct sys- 
tem operation, proceed to step 4, 


e. If system operated properly in steps b and 
c, disconnect Automatic Climate Control Tester 
and reconnect car wiring harness to amplifier. 


f. Disconnect red wire from temperature dial 
rheostat terminal on amplifier. With wire open, 
system should go to full air conditioning. 


g. Ground red wire. System should go to full 
heat. 


h, If system performed properly in steps f and 
g. replace temperature dial rheostat, 


i. If system failed to perform properly in steps 
f and g, replace amplifier circuit board, 


j. If system fails to work properly after replac- 
ing amplifier circuit board, check car wiring. 


4. Regulated Vacuum Test 


NOTE: Automatic Climate Control Tester, 
J-21512, should still be plugged in and engine 
should be running, 


a, Connect a vacuum gage to transducer vacuum 
input hose, Gage should read above 14 inch Hg. 
If not, locate and correct vacuum failure. 


b, Reconnect vacuum input hose and connect 
vacuum gage to transducer output fitting, using a 
length of vacuum hose. 


c, Make certain that temperature dial is at 71° 
setting, 


d, Place Amplifier switch on Automatic Climate 
Control Tester, J-21512, in SENSOR position, 
Turn sensor switch to MID position and rotate 
. temperature dial until tester meter needle reads 
on set line. Vacuum gage should read between 
3.5 inch Hg. and 7.2 inch Hg. If not, replace 
transducer. 


e, Rotate temperature dial to 65° setting vacu- 
um gage should read 1.5 inch Hg, or less, If 
vacuum reading is higher, turn Sensor switch to 
A/C position, gage should now read 1.5 inch Hg. 
or less, If not, replace transducer, 


f. Repeat step d, 


g. Rotate temperature dial to 85° setting, vacu- 
um gage should read 10 inch Hg, or more, If 
vacuum reading is lower, turn Sensor switch to 
HTR position, gage should now read 10 inch Hg. 
or more, If not, replace transducer. Check car 
wiring. 


h, Rotate temperature dial to 71° setting and 
place Amplifier switch in AMPLIFIER position. 


Rotate tester Amplifier control from stop to stop. 
Output of transducer should vary between 1,5 
inch Hg. or less, to 10 inch Hg. or more within 
10 seconds. If not, replace transducer, 


5. System Vacuum Test 


a. Tee in a vacuum gage to any nipple of the 
master switch, and position vacuum gage so that 
it can be read from the seat, 


b, Set the temperature dial to 71° and start 
engine. Vacuum gage should read above 14 inch 
Hg. at idle and stay at this setting throughout 
the check. 


c, Slowly rotate temperature dial to 85°, and 
then back to 65° If the temperature dial is 
rotated too rapidly, the vacuum may drop to 9 
inch Hg. or so, but it should return to the original 
setting. This is a normal condition, However, if 
a vacuum leak is present, the vacuum reading will 
drop to 6 inch Hg. or less and remain there, 


NOTE: It is possible that a vacuum leak 
may show up only at a particular setting of the 
temperature dial, Therefore, whenever the 
vacuum drops, immediately stop rotating the 
dial until you are certain whether a leak is 
present or whether you were turning the dial 
too fast, 


d, Rotate temperature dial back to 71° setting. 
Vacuum reading should always be above 14 inch 
Hg., except in OFF position, where there should 
be no vacuum reading, 


e. If a vacuum leak is present, determine when 
it is present. Then, referring to Figs. 1-73 and 
1-74, determine what valves, hoses and vacuum 
power units are involved to locate leak. 


6, Temperature Dial Test with Automatic 
Climate Control Tester, J-21512. 


NOTE: This test can be made only when the 
system is operating properly. 


a, Place Amplifier switch in SENSOR position, 


b, Place Sensor switch in MID position. 


c. Adjust temperature dial until tester meter 
reads on SET line. Temperature dial should read 
71°, 


d. If temperature dial does not read 71°, adjust 
dial as described in Note 58b. 


7. Shut off engine and remove Automatic 
Climate Control Tester from system and connect 
car wiring harness to amplifier connector. 
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8. Intermittent Conditions 


a. Connect the positive lead of an accurate 
voltmeter to the transducer wire at the transducer 
connector, Ground the negative lead to the car 
body. 


b. Allow system to operate and stabilize. 


c. Tap the sensors, temperature dial and 
amplifier. A severe rap is necessary. Jiggle 
wires to the various units. 


d. Watch the voltmeter for any sharp variation 
in the meter reading. Note the operation of the 
system. 


e. If a variation occurs when a unit is tapped, 
check that unit for weak connections, Repair con- 
nections as necessary. 


b. Automatic Temperature Control 
Tester, J-22368-01 


This procedure is designed to assist service- 
men in locating a malfunction in the Automatic 
Climate Control system. If the system is opera- 
ting incorrectly, but does have some degree 
of self-modulation, first check adjustment of 
temperature dial as described in step 7. If system 
still performs incorrectly, proceed with listed 
tests. 


For positive results, the Automatic Climate 
Control system should be tested in an area where 
the ambient temperature is between 70°F and 80°F. 
If the ambient temperature is below 70°F, the 
system may not produce full air conditioning, or 
if above 80°F, the system may not produce full 
heat, 


1, Preliminary Test 


a. Place Transmission in PARK and start 
engine. 


b. Disconnect vacuum hose from power servo 
vacuum power unit, and seal hose with thumb. 
System and power servo should go to full air 
conditioning. 


c. Connect a vacuum hose from vacuum supply 
line to power servo vacuum power unit, System 
and power servo should go to full heat. Reinstall 
vacuum hoses, 


d. If system and power servo performed 
properly in steps b and c, proceed to step 3. 


e. If power servo performed properly, but sys- 
tem did not, in steps b and c, proceed to step 6. 


f. If power servo and system failed to perform 
properly, proceed to step g. 


g. Check power servo and temperature door 
for binding or other mechanical interference. If 
no mechanical interference is found, replace 
power servo unit. 


h. If system failed to turn on, proceed to step 2. 


2. Source Test 


a. Turn off engine if still operating and con- 
nect Automatic Temperature Control Tester, 
J-22368-01, as described in-Note 60, 


b. Turn system ON and set temperature dial to 
71° setting, 


c. With transmission in PARK position, start 
engine. 


d. Place rocker switch on Automatic Temper- 
ature Control Tester, J-22368-01 in MANUAL 
position, 


e. Turn voltage knob to SOURCE position. 

f. Set manual control knob to 150 position. 

g. Tester meter should read battery voltage. 

h, If meter does not read battery voltage, check 
the power supply wires for shorts, grounds or 
opens. Check for blown fuse, The tester may be 
used for checking the wiring by turning the voltage 
knob to the PROBE position and using the red 


probe, 


i, If meter read battery voltage in step g, pro- 
ceed to step 3. 


3. Sensor String Test (Opens) 

a, Place rocker switch in MANUAL position, 
b. Turn voltage knob to SENSOR position. 

c. Set manual control knob to 150 position. 
d, Tester meter should read battery voltage. 


e. If meter read battery voltage in step d, pro- 
ceed to step 4. 


f. If meter did not read battery voltage in step 
d, visually inspect in-car sensor, replace if ap- 
parently defective, and check operation of system, 


g. Check for loose connector at duct sensor and 
then at ambient sensor. If loose connector is 
found, repair and check operation of system. 


h, If an ohmmeter is available, measure re- 
sistance value of ambient sensor, duct sensor 
and then in-car sensor, Sensor resistance value 
should approximate resistance value given in 
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Fig. 1-24. Replace any defective sensor located. 
If no defective sensor is found, check car wiring. 


i, If an ohmmeter is not available, substitute a 
known good ambient sensor, duct sensor, and 
then in-car sensor; check operation of system 
after each substitution, If system still fails to 
perform satisfactorily, check car wiring. 


4, Amplifier Test 


CAUTION: Sensor string must be tested be- 
fore testing amplifier, 


a. Place rocker switch in MANUAL position. 


b. Turn voltage knob to AMPLIFIER OR CON- 
TROL CAL, position, 


c, Turn manual control to MAX. HEAT position, 
d. Meter should read from 0 to 4 volts, 
e, Turn manual control to MAX. COLD position, 
f. Meter should read 8 volts minimum, 


g. If steps c through f do not result in correct 
readings, proceed to step i, 


h. If proper readings were achieved in steps c 
through f, proceed to step 5, 


i, Disconnect red wire from temperature dial 
rheostat terminal. With wire open, system should 
go to full air conditioning. Meter should read 8 
volts minimum. 


j. Ground red wire, System should go to full 
heat, meter should read 0-4 volts. 


k, If system performed properly in steps i and 
j, replace temperature dial rheostat, 


1. If system failed to perform properly in.steps 
i and j, replace amplifier circuit board. 


m. If system fails to work properly after re- 
placing amplifier circuit board, check car wiring. 


5. Transducer Test 

a. Place rocker switch in MANUAL position. 

b, Turn voltage knob to TRANSDUCER position. 

c, Turn manual control to MAX, COLD position. 

d. Tester meter should read 8 volts minimum 
and vacuum gage should read 0-3 inches vacuum. 


Maximum blower should be achieved. 


e, Turn manual control to MAX. HEAT position, 


f. Tester meter should read 0-4 volts and vacu- 
um gage should read 9 inches minimum vacuum. 
Maximum blower should be achieved. 


g. If proper readings are not obtained in steps 
c through f, check wiring to transducer circuit 
for shorts, grounds or opens, Check for im- 
properly grounded transducer. Replace trans- 
ducer, 


6. System Vacuum Test 


a. Tee in a vacuum gage to any nipple of the 
master switch, and position vacuum gage so that 
it can be read from the seat. 


b, Set the temperature dial to 71° and start 
engine. Vacuum gage should read above 14 inch 
Hg. at idle and stay at this setting throughout 
the check, 


c. Slowly rotate temperature dial to 85° and 
then back to 65° If the temperature dial is 
rotated too rapidly, the vacuum may drop to 9 
inch Hg. or so, but it should return to the original 
setting. This is a normal condition, However, if 
a vacuum leak is present, the vacuum reading 
will drop to 6 inch Hg, or less and remain there. 


NOTE: It is possible that a vacuum leak may 
show up only at a particular setting of the 
temperature dial. Therefore, whenever the 
vacuum drops, immediately stop rotating the 
dial until you are certain whether a leak is 
present or whether you were turning the dial 
too fast, 


d, Rotate temperature dial back to 71° setting, 
Vacuum reading should always be above 14 inch 
Hg., except in OFF position, where there should 
be no vacuum reading. 


e. If a vacuum leak is present, determine when 
it is present. Then, referring to Figs, 1-73 and 
1-74, determine what valves, hoses and vacuum 
power units are involved to locate leak, 


7. Temperature Dial Test with Automatic 
Temperature Control Tester, J-22368-01. 


a. Place rocker switch in MANUAL position, 


b. Set voltage knob to AMPLIFIER OR CON- 
TROL CAL. position, 


c, Set manual control to 138 position. 


d, Rotate temperature dial until tester meter 
indicates 6,5 volts. 


e. Temperature dial should indicate 75°F, 
f, If temperature dial does not indicate proper 


Setting, adjust temperature dial as indicated in 
Note 58b. 
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8. Operational Test (697 ONLY) 


a. This procedure is to be used when testing 
either system on the Fleetwood Seventy-Five. 
The tester should be connected to the system to 
be tested as described in Note 15 for front system 
or Note 60 for rear system, Both systems should 
be turned ON, the front system should be oper- 
ating in AUTO. The temperature dials should be 
set at 75°. 


b. Position rocker switch in AUTOMATIC 
position. 


c. Set voltage knob to AMPLIFIER OR CON- 
TROL CAL. position. 


d. Set manual control to 150 position. 


e. Allow five minutes for systems to stabilize 
with doors and windows closed. 


f. Meter should read 5.5 - 7,5 volts. 


g. If improper reading is obtained in step f, 
check for shorted sensor. 


h. If proper reading is achieved in step f, tap 
sensors and amplifier. 


i, If meter needle jumps when a unit is tapped, 
check that unit for weak connections that will 
Cause an intermittent defect in system, 


j. If proper reading is achieved in step f, with 
no movement of the needle in step i and all steps 
in Note 16b, steps 1-7 for front units or Note 61b, 
steps 1-7 for rear units have been completed, 
system is operating properly. 


k, Shut off engine and remove Automatic 
Temperature Control Tester, J-22368-01 from 
system. Connect car wiring harness connector 
to amplifier connector and large vacuum hose to 
transducer, Install any trim items removed. 


c. Temperature Dial Operational Test 


NOTE: This test is performed without 
the Automatic Temperature Control Tester, 
J-22368-01, or Automatic Climate Control 
Tester, J-21512, Although it is less efficient 
it allows for the tailoring of a system to meet 
the requirements of an individual owner. 


a, Using masking tape, suspend a thermometer 
from headliner so that bulb hangs at breath level 
over front passenger’s seat. 


b. Suspend a second thermometer at breath 
level midway between the rear roof outlets, 


c, Position auxiliary fan (approximately 24 inch 


dia. blades) so that air stream is directed across 
air intake grille, 


d. Close all doors and windows, 
e. Set both temperature dials to 75°. 


f, With shift lever in PARK position, start en- 
gine and operate at 900 rpm. 


g. Making certain that all air conditioner out- 
lets are open, adjust as follows: 


1. Front end outlets so that air is directed to- 
ward doors. 


2, Front center outlet so air is directed toward 
top of front seat, 


3. Rear roof outlet diverter doors should be 
opened, 


CAUTION: Outlet air must not be directed 
toward thermometers, 


h, Allow systems to operate for 25 minutes for 
Stabilization, then record reading from suspended 
thermometers. 

i, If thermometers vary from 75° setting, ad- 
just temperature dials to coincide with nearest 


thermometer reading, as indicated in Note 13b 
front, and Note 58b, rear, 


62. Automatic Climate Control 
Panel (697 Rear) 


a. Removal 


1. Remove back seat cushion, 

2. Pull down on center arm rest and remove 
two fabric retaining screws and two cap screws 
Securing seat back to body braces. 


3. Straighten retaining clips along bottom of 
Seat back, 


4. Pull out on bottom of seat back, lift seat 
back up and off top retaining brackets, and re- 
move seat back. 

5. Remove right seat back filler panel, 

6. Remove right rear quarter window moldings. 


7, Remove three screws at bottom of arm rest. 


8. Remove power window switches and remove 
screw holding trim panel in place, 


9, Remove trim panel and arm rest assembly, 
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b. Installation 


1, Replace trim panel and arm rest assembly. 


2. Secure trim panel with one screw and install 
power window switch, 


3. Replace three screws at bottom of arm rest 
assembly, 


4. Install right rear quarter window moldings. 
5. Install seat back filler panel. 


6. Position seat back to engage top retaining 
brackets and bend retaining clips over hooks along 
bottom of seat back, 


7. Secure seat back to body brackets with two 
cap screws in area of center arm rest and re- 
place arm rest fabric. Secure fabric with two 
screws. 


8. Install back seat cushion. 


63. Air Conditioner Control Panel 
Disassembly and Assembly 


a. Temperature Dial Rheostat Removal 


1, Remove control panel as described in Note 
62a, 


2, Disconnect electrical connector inside arm 
rest, 


3. Remove two screws securing rheostat to 
control panel and remove rheostat. 


b. Temperature Dial Rheostat Installation 


1, Position rheostat to control panel and 
secure with two screws, 


2, Connect electrical connector. 


3. Install control panel as described in Note 
62b. 


4. Adjust temperature dial as described in 
Note 58b. 
c. Control Switch Removal 


1, Remove control panel as described in 
Note 62a, 


2, Disconnect black and yellow hoses from 
control switch. 


3. Remove two screws and remove Switch, 


d. Control Switch Installation 


1, Position switch to control panel and secure 
with two screws, 


2, Connect black and yellow hoses to ports as 
indicated by color coding dots on switch assembly, 


3. Install control panel as described in 
Note 62b, 


64. Amplifier (697 Rear) 


a. Removal 


1. Remove trim panel inside luggage compart- 
ment, 


2, Remove multiple connector from amplifier 
terminals, 


3. Disconnect red wire at single connector. 


4. Remove spring clip securing multiple con- 
nector to mounting plate, 


5. Remove screw securing amplifier circuit 
board to mounting plate, 
b. Installation 

1, Position amplifier circuit board to mounting 
plate and install screw securing circuit board to 


mounting plate, 


2, Install spring clip securing multiple con- 
nector to mounting plate, 


3. Connect red wire at single connector. 


4, Connect multiple connector to amplifier 
terminals, 


5. Install trim panel inside luggage com- 
partment, 


65. In-Car Sensor (697 Rear) 


a. Removal 


1. Snap protective grille off in-car sensor on 
package shelf inside car, 


2. Remove two screws securing sensor to 
package shelf, 


3. Disconnect in-car sensor from electrical 
connector, 


4. Carefully remove in-car sensor. 
b. Installation 


1. Connect in-car sensor to electrical con- 
nectox, 
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2. Position in-car sensor on package shelf, 


3. Secure in-car sensor to package shelf with 
two screws, 


4. Snap protective grille over in-car sensor on 
package shelf, 


66. Ambient Sensor (697 Rear) 


a. Removal 


1. Remove trim panel inside luggage compart- 
ment, 


2. Disconnect electrical connector. 


3. Disconnect ambient air hose from right air 
scoop, 


4. Remove four nuts securing air scoop to body. 


5. Lift air scoop from car body and remove 
rubber gasket from bottom of air Scoop. 


6, Remove two screws securing grille to air 
scoop and remove grille, 


7. Remove two screws securing ambient sensor 
to air scoop and remove sensor. 


b. Installation 


1. Position sensor to air scoop and secure with 
two screws, 


2. Secure grille to air scoop with two screws 
and position gasket on bottom of air Scoop. 


3. Position air scoop on body and secure with 
four nuts. 


4. Connect electrical connector, 
5. Connect ambient air hose to air Scoop. 


6. Replace trim panel in luggage compartment, 


67. Duct Sensor (697 Rear) 


a. Removal 


1, Remove trim panel inside luggage compart- 
ment. 


2. Disconnect electrical connector from sensor 
terminals, 


3. Remove two screws securing sensor to right 
mode door assembly and remove sensor, 


b. Installation 


1, Position sensor to right mode door assembly 
and secure with two screws. 


2. Connect electrical connector to sensor 
terminals. 


3. Install trim panel inside luggage compart- 
ment. 


68. Water Control Valve (697 Rear) 


NOTE: The water control valve and thermal 
vacuum valve are serviced as an assembly. 
Front and rear water control valves are not 
interchangeable, Rear valves may be identified 
by a RED ring on vacuum actuator, 


a. Removal 


1, Remove trim panel inside luggage compart- 
ment, 


2. Pinch off valve inlet and outlet water hoses. 


3. Position shallow pan under water control 
valve to catch any coolant that may spill. 


4. Remove clamps securing hoses to valve, and 
remove water hoses, 


5. Remove vacuum hoses from thermal vacuum 
valve, and remove vacuum hose from water con- 
trol valve vacuum power unit. 


6, Remove horseshoe spring retainer clip 
securing valve to mounting bracket and remove 
valve, 


b. Installation 


1, Position water control valve to mounting 
bracket and secure with horseshoe spring re- 
tainer clip. 


2. Install water hoses on valve inlet and outlet 
fittings and install clamps on hoses. 


3. Remove clamps pinching off hoses, 


4. Install vacuum hoses on thermal vacuum 
valve. 


NOTE: Yellow stripped hose connects to 
vacuum nipple closest to water outlet fitting, 


5. Connect red stripped vacuum hose to water 
control valve vacuum power unit. 


6. Install trim panel inside luggage compart- 
ment, 


7. Replace any coolant lost. 
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69. Blower Resistor (697 Rear) 


a. Removal 


1, Remove trim panel inside luggage compart- 
ment. 


2. Remove multiple connector from blower 
resistor, 


3. Remove single connector from blower re- 
sistor. 


4. Remove two screws securing blower resistor 
to bottom of case assembly. 


5, Remove blower resistor from bottom of case 
assembly. 
b. Installation 


1. Position blower resistor into bottom of case 
assembly, 


2. Secure resistor to case assembly with two 
screws, 


3. Install single connector on blower resistor. 


4, Install multiple connector on blower re- 
sistor. 


5. Install trim panel inside luggage compart- 


riips. 


70. Blower Motor Assemblies 
(697 Rear) 


This procedure applies to both right and left 
blower motors. 
a. Removal 


1. Remove trim panel inside luggage compart- 
ment, 


2. Disconnect double connector at motor to be 
removed, Connector is located in front of motor. 


3. Pull back rubber material from screw heads 
and remove five screws securing ‘blower motor 
to blower housing. 


4, Remove blower and fan assembly. 


b. Installation 


1, Position blower motor and fan assembly in 
blower housing and secure with five screws, and 
replace rubber insulating material. 


2. Connect double connector, 


3. Install trim panel inside luggage compart- 
ment. 


71. Master Switch (697 Rear) 


a. Removal 


1. Remove trim panel inside luggage compart- 
ment, 


2. Disconnect vacuum hoses from master 
switch, 


3. Disconnect electrical connector from master 
switch. 


4, Remove screw securing master switch 
mounting bracket to case and remove master 
switch and mounting bracket. 


5. Separate mounting bracket from master 
switch, 


b. Installation 
1, Install mounting bracket on master switch, 
2. Position master switch mounting bracket to 
case and install screw securing mounting bracket 


to case, 


3. Connect electrical connector to master 
switch, 


4, Install vacuum hoses to master switch, 


5. Install trim panel inside luggage compart- 
ment, 


72. Power Servo (697 Rear) 


a. Removal 


1, Remove trim panel inside luggage compart- 
ment. 


2. Disconnect multiple electrical connector 
from power servo, 


3. Disconnect multiple vacuum connector from 
servo valve, 


4, Disconnect vacuum hose from power servo 
vacuum power unit. 


5. Disconnect temperature door link at temper- 
ature door arm. 


6. Remove two screws securing power servo to 
case, 
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7. Remove power servo, 


b. Installation 


1, Position power servo into opening in case 
and secure with two screws, 


2, Connect vacuum hose to power servo vacuum 
power unit. 


3. Connect multiple vacuum connector to servo 
valve. 


4, Connect multiple electrical connector, 


5. Connect temperature door link and adjust as 
described in Note 58a. 


6. Replace trim panel inside luggage compart- 
ment, 


73. Power Servo Vacuum Valve 
(697 Rear) 


a. Removal 
1, Disconnect multiple hose connector, 


2. Remove spring clip and one screw securing 
vacuum valve to power servo, 


3. Remove vacuum valve, 


b. Installation 


1, Position vacuum valve on power servo and 
secure with one screw and spring clip. 


2. Connect multiple hose connector, 


74. Mode Door Assemblies 


This procedure applies to both right and left 
mode door assemblies. 


a. Removal 


1, Remove trim panel inside luggage compart- 
ment, 


2. Remove duct sensor electrical connector 
from right mode door assembly only. 


3. Remove vacuum hose from mode door vacu- 
um diaphragm. 


4, Loosen clamps securing mode door assembly 
to blower assembly, heater discharge and air 
conditioner discharge hoses, 


5. Slide discharge hoses off of mode door as- 
sembly and lift assembly off of blower outlets. 


b. Installation 
1. Install mode door vacuum hose on diaphragm, 


2. Position mode door assembly on blower 
outlet. 


3. Position heater discharge and air conditioner 
discharge hoses on mode door assembly. 


4. Secure mode door assembly on blower as- 
sembly by tightening clamp. 


5. Secure heater discharge and air conditioner 
discharge hoses onto mode door assembly by 
tightening clamps. 


6. Install duct sensor electrical connector into 
right mode door assembly only. 


7. Install trim panel inside luggage compart- 
ment, 


75. Transducer (697 Rear) 


CAUTION: The transducer should be handled 
with great care as its calibration can be de- 
stroyed by a sharp bump. 


a. Removal 
1. Remove trim _ panel inside luggage 
compartment, 


2. Disconnect vacuum hoses from fittings on 
transducer. 


3. Disconnect transducer electrical connector. 
4. Remoye screw and lockwasher securing 


transducer mounting bracket to evaporator case 
and remove transducer. 


b. Installation 


1, Position transducer mounting bracket to case 
and secure with lockwasher and screw. 


2. Connect transducer electrical connector. 


3. Connect vacuum hoses to fittings on 
transducer. 


NOTE: Vacuum hose with smallest I.D. goes 
on top fitting of transducer. 


4. Replace trim panel inside luggage 
compartment. 
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76. Compressor Diode Assembly 
(697 Only) 


The procedure for removing and installing the 
compressor diode assembly is described in Sec- 
tion 12, Note 63, 


77. Blower Evaporator Assembly 


a. Removal 


1, Remove trim panel inside luggage 
compartment. 


2. Purge system as described in Note 17. 
3. Drain engine cooling system. 


4, Raise rear of car and remove clamp se- 
curing evaporator drain and remove drain. 


5. Disconnect right and left mode door assem- 
blies from blower motors and disconnect tan 
vacuum hoses. 


6. Disconnect ambient air hoses from blower 
evaporator assembly. 


7. Disconnect ambient and duct sensor leads. 


8. Disconnect heater supply and return hoses, 
air conditioner high and low pressure hoses, and 
vacuum supply hose at connector where they enter 
luggage compartment below blower evaporator 
assembly. 


9. Disconnect six way electrical connector from 
body wiring at right side of car. 


10. Disconnect yellow and black vacuum hoses 
at right side of car. 


11. Unsnap return air boot from blower eva- 
porator assembly. 


12, Remove screw securing bracket to package 
shelf. 


13. Remove four screws securing brackets to 
floor pan. 


14, Lift blower evaporator assembly out of 
luggage compartment. 


b. Installation 


1. Position blower evaporator assembly in 
luggage compartment. 


2. Connect right and left mode door assemblies 
to blower evaporator outlets. 
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3. Connect tan vacuum hoses. 


4. Connect return air boot to blower evaporator 
case. 


5. Connect yellow and black vacuum hoses at 
right side. 


6. Connect six-way electrical connector at right 
side, 


7. Connect heater supply and return hoses, air 
conditioner high and low pressure hoses, and 
vacuum hose at connectors under blower evapo- 
rator assembly. Refer to Fig. 1-72. Recover low 
pressure hose with insulation. 

8. Connect ambient and duct sensor leads. 


9. Connect ambient air hoses to blower 
evaporator. 


10, Secure lower brackets to floor pan with 
four cap screws. 


11. Secure upper bracket to package shelf with 
screw. 


12, Raise rear of car and install evaporator 
drain assembly. 


13. Fill engine cooling system. 
14, Evacuate system as described in Note 19, 
15. Charge system as described in Note 21. 


16. Replace trim panel inside luggage 
compartment. 


78. POA Suction Throttling Valve 
(697 Rear) 
a. Removal 


1. Remove blower evaporator assembly as de- 
scribed in Note 77a. 


2, Remove screw securing suction throttling 
valve clamp to case assembly. 


3. Disconnect equalizer line. 


4. Disconnect low pressure line from suction 
throttling valve. 


5. Disconnect suction throttling valve from 
evaporator outlet pipe. 
b. Installation 


1. Connect suction throttling valve to evapora- 
tor outlet pipe. 


nn 
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2. Connect low pressure line to suction throt- 
tling valve, and cover with insulation. 


3. Connect equalizer line to suction throttling 
valve. 


4. Secure suction throttling valve to case as- 
sembly with clip and one screw. 


5. Install blower evaporator assembly as de- 
scribed in Note 77b. 


79. Evaporator Core 


a. Removal 


1, Remove blower evaporator assembly as de- 
scribed in Note 77a. 


2. Remove 29 screws and 4 nuts holding evap- 
orator case together and remove bottom of case. 


3. Remove screw and clamp securing high 
pressure line to bottom of case assembly. 


4. Disconnect suction throttling valve from 
evaporator outlet pipe. 


5. Disconnect equalizer line from suction throt- 
tling valve. 


6. Remove ambient air inlet fittings from case. 
7. Remove four screws on top of case securing 
evaporator core to case and remove evaporator 


core from case. 


8. Remove expansion valve from evaporator 
core as described in Note 80a. 


b. Installation 


1. Install expansion valve to evaporator core as 
described in Note 80b. 


2. Position evaporator core in case assembly 
and secure with four screws. 


3. Install ambient air inlet fittings on case. 


4. Connect suction throttling valve to evapora- 
tor outlet pipe. 


5. Connect equalizer line to suction throttling 
valve. 


6. Position bottom of case on assembly and 
secure with 29 screws and 4 nuts. 


7. Secure high pressure line to bottom of case 
with clamp and screw. 


8. Install blower evaporator assembly as de- 
scribed in Note 77b. 


80. Expansion Valve 


a. Removal 


1. Remove blower evaporator assembly as de- 
scribed in Note 77a. 


2. Remove evaporator core assembly as de- 
scribed in Note 79a. 


3. Remove power element bulb from evaporator 
outlet pipe. 


4. Disconnect equalizer line from POA suction 
throttling valve. 


5. Disconnect expansion valve from evaporator 
inlet. 
b. Installation 

1, Connect expansion valve to evaporator inlet. 


2. Connect equalizer line to suction throttling 
valve. 


3. Position power element bulb on evaporator 
outlet and secure. 


4, Replace evaporator core assembly as de- 
scribed in Note 79b. 


5. Replace blower evaporator assembly as de- 
scribed in Note 77b. 


81. Heater Core 


a. Removal 


1. Remove blower evaporator assembly as de- 
scribed in Note 77a. 


2. Remove inlet and outlet hoses from heater 
inlet and outlet pipes. 


3. Remove 29 screws and 4 nuts securing evap- 
orator case together. 


4. Remove clamp and screw securing high 
pressure line to bottom of case. 


5. Remove sealing grommet around heater in- 
let and outlet pipes. 


6. Remove 6 screws securing temperature door 
baffle to case and remove baffle. 
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7. Remove 6 screws, 3 each side of case, se- 
curing heater core and baffle to case. 


8. Lift heater core and baffle from case. 


9. Remove 4 screws securing baffle to heater 
core and remove baffle. 


10. Remove retainers from heater core. 


b. Installation 


1. Position retainers to heater core and secure 
baffle to retainers with 4 screws. 

2. Position heater core in case and secure with 
6 screws, 3 each side, 


3. Install temperature door baffle. 


4, Seal hole around heater inlet and outlet pipes 
with sealing grommet. 


5. Position bottom of case on assembly and se- 
cure with 29 screws and 4 nuts. 


6. Secure high pressure line to bottom of case 
with clamp and screw, 


7. Install inlet and outlet hoses to heater core 
pipes. 


8. Install blower evaporator assembly as de- 
scribed in Note 77b. 


ELDORADO SYSTEMS 


The service information that follows pertains 
only to the Fleetwood Eldorado Coupe. All other 
descriptions service procedures and recommen- 
dations for the Eldorado are the,same as those 
for the standard car, as given in the first part of 
this section. 


Ventilation 


The ventilation on the Eldorado when not equip- 
ped with Automatic Climate Control consists of 
two inlet systems and an exhaust system, Fig. 
1-82. 
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Fig. 1-80 Heater Control Panel (693) 


The first inlet system consists of two fresh air 
intake doors controlled by knobs under each end of 
the instrument panel. This system introduces air 
into the passenger comparment for ventilation 
at the lower level. 


The second system provides high level direc- 
tional ventilation. This high level ventilation is 
provided to take the place of the ventilator 
windows, which are not used on this model. This 
high level ventilation is controlled by the Vent 
position on the heater control panel, Fig. 1-80, 
and the Fan switch. Air is introduced into the 
passenger compartment through outlets in the 
dash panel, Fig. 1-79. These outlets are the 
same outlets used for air conditioning when the 
car is equipped with Automatic Climate Control. 


The ventilation exhaust system is used on all 
Eldorado cars. The exhausting air is routed out 
under the rear seat, up behind the rear seat back 
and out through pressure relief valves in the door 
lock pillars and at ventilator grilles in the rear 
quarter panel. 


82. Temperature Door Cable 
Adjustment (693 Only) 


1. Block temperature lever in the extreme 
“WARMER” position. 


2. Turn plastic turnbuckle on control cable until 


temperature door seats on end of its travel toward 
left side of car. 


83. Blower Resistor (693 Heater Only) 


a. Removal 


1. Disconnect multiple connector from blower 
resistor. 


2. Remove two screws securing blower resistor 
to heater case and remove resistor, 


b. Installation 


1. Position blower resistor on heater case and 
secure with two screws. 


2. Connect electrical connector to blower 
resistor, 


84. Heate: Blower Motor (693) 


a. Removal 


1. Remoy: rubber cooling hose from nipple and 
blower mowr. 


2. Disconnect electrical connector from blower 
terminal. 


3. Remove five screws securing blower to heat- 
er case and remove blower. 


b. Installation 


1, Place a bead of sealer around opening where 
blower will contact case. 


2. Position blywer on case and secure with five 
screws. 


3. Connect electrical connector to blower 
terminal. 


4. Install tooling hose on motor and nipple. 


85. Heater-Biower Assembly (693) 


a. Removal 
1. Drain cooling syitem. 


2. Remove blower motor as described in Note 
84a. 


3. Remove left covl to fender shield strut rod. 


4. Remove heater hoses from fittings on 
heater-blower assembly leaving clamps on 
fittings. 


5. Disconnect temperature bowden cable from 
temperature door sperating lever and bracket. 
Position cable out ofway. 


6. Disconnect multple connector from blower 
resistor. 


7. Disconnect vacuun hoses from outside air 
door and vent diaphragns and position out of way. 


8. Remove 12 screvs securing heater-blower 
assembly to cowl. 


9. Pull heater-blover assembly away from cowl 
and tipping blower md downward remove assem- 
bly from car. 
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Fig. 1-82 Ventilation (693) 


b. Installation 


1, Place gasket around mounting flange where 
heater blower assembly will contact cowl. 


2. Place heater-blower assembly to cowl and 
secure with 12 screws. The retainer clips di- 
rectly behind the engine attach to the screw at the 
lower edge of the heater-blower assembly. 


3. Connect multiple electrical connector to’ 


blower resistor. 


4. Connect vacuum hoses to the outside air door 
and vent diaphragms. The purple hose attaches to 
the vent diaphragm. 


5. Install temperature bowden cable and adjust 
as described in Note 82. 


6. Connect heater hoses to nipples on front of 
heater blower assembly. 


7. Install blower motor as described in Note 
84b. 


8. Install left cowl to fender shield strut rod. 


9. Fill cooling system. 


86. Heater Core (693) 


a. Removal 


1, Remove heater blower assembly as de- 
scribed in Note 85a. 


2. Remove four screws, two each side of heater 
core, securing wire retaining clamps to heater- 


blower case, and remove retaining clamps. 


3. Pull heater core out of heater-blower case. 


unt and. 
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b. Installation 


1. Form a bead of heavy bodied sealer around 
flange in heater-blower case that heater core 
contacts, 


2. Position heater core in heater-blower case 


and secure with two wire retainers and four 
screws. 


3. Check position of rubber grommets where 
nipples pass through heater-blower case. Repo- 
sition as required for sealing. 


4. Install heater-blower assembly as described 
in Note 85b. 


AIR CONDITIONING 


87. Adjustments 


Procedures for adjusting compressor belt ten- 
sion are contained in Section 6, Note 50. 


88. Duct Sensor (693 Only) 


a. Removal 


1. Disconnect electrical connector from duct 
sensor, 


2. Remove three screws securing heat distrib- 
utor to dash and to heater air selector and re- 
move heat distributor. 


3. Remove screw securing duct sensor to heat 
distributor and remove sensor, 


b. Installation 


1. Position duct sensor on heat distributor and 
secure with one screw. 


2. Position heat distributor to dash panel and 
heater air selector with duct sensor tube protrud- 
ing into air conditioning distributor. Secure with 
three screws. 


3. Connect electrical connector to duct sensor. 


89. Ambient Switch and 
Sensor Assembly 


a. Removal 


1. Open hood. 


2. Disconnect Ambient Switch and Sensor con- 
nector from harness. 


3. Remove two screws securing Ambient Switch 
and Sensor Assembly to cowl panel and remove 
sensor and gasket. 


b. Installation 


1. Position Ambient Switch and Sensor Assem- 
bly, and gasket, to cowl panel and secure with two 
screws. 


2. Connect electrical connector to harness 
connector. 


3. Seal the ambient switch and sensor assembly 
to prevent entrance of moisture, 


4. Close hood. 


90. Compressor Removal and 


Installation (Complete) 
(693 Only) 


a. Removal 
1. Remove carburetor air cleaner. 
2. Purge system as described in Note 17. 


3. Remove Allen screw securing suction and 
discharge connector to rear head, and remove 
connector, with lines attached, from compressor. 


4. Cover openings in both compressor and con- 
nector to keep dirt out. Use Test Plate, J-9527 
over compressor openings. 


5. Loosen generator and remove drive belts 
from compressor pulley. 


6. Disconnect electrical connector from clutch 
coil terminals. 


7. Remove two screws securing compressor 
front mounting flange to mounting bracket. 


8. Remove two screws securing rear of com- 
pressor to mounting bracket and remove 
compressor. Loosen rear support to manifold 
screws. 
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b. Installation 


NOTE: Before installing a replacement 
compressor, make certain the numeral 4 is 
stamped 1/8 inch high on blank space provided 
in lower right hand corner of compressor name 
plate. If numeral is not evident, then stamp 
numeral as indicated. This numeral indicates 
the refrigerant capacity and must be shown on 
all compressors as required by law in some 
states. 


1. Position compressor between mounting 
brackets on engine and install two screws securing 
it to rear bracket. Generator brace goes under 
head of right screw. Tighten rear support to 
manifold screws. 


2. Secure front compressor flange to front 
mounting bracket with two screws. 


3. Connect electrical connector to clutch coil 
terminals. 


4. Install drive belts on pulley and adjust as 
described in Section 6, Note 50, 


5. Remove Test Plate, J-9527 from compressor 
and using new O-rings, position suction and dis- 
charge connector to rear head and install Allen 
screw. Tighten screw to 15 foot pounds. 


6. Evacuate system as described in Note 19. 


7. Charge system as described in Note 21. 
Leak test all compressor connections. 


CAUTION: All leaks must be repaired. 
Under no circumstances should a compressor be 
operated when a leak exists, as complete loss of 
refrigerant prevents oil return to the compressor. 


8. Install air cleaner. 


91. Compressor Removal and 
Installation (Partial) (693 Only) 
a. Removal 
1. Remove carburetor air cleaner. 
2. Perform steps 5 through 8, Note 90a. 


3. Move complete assembly clear of working 
area being careful not to kink hoses. Wire com- 
pressor to a convenient location. 


b. Installation 


1. Perform steps | through 4, Note 90b. 


2. Install carburetor air cleaner. 


92. Master Switch (693 Only) 


a. Removal 


1. Disconnect vacuum hoses from master 
switch, 


2. Disconnect electrical connector from master 
switch. 


3. Remove two screws securing master switch 
mounting bracket to evaporator case and remove 
master switch and mounting bracket. 


4. Uncap unused port of master switch. 


5. Separate mounting bracket from master 
switch. 


b. Installation 


1. Install mounting bracket on master switch, 
2, Place cap on one port of master switch. 


3. Position master switch mounting bracket to 
evaporator case and install two screws securing 
mounting bracket to evaporator case. 


4. Connect electrical connector to master 
switch. 


5. Install vacuum hoses to master switch. 
93. Condenser (693) 


a. Removal 


1. Remove dehydrator-receiver as described in 
Note 56a. 


2. Position radiator overflow hose out of way. 


3. Disconnect high pressure vapor line at fit- 
ting on top right side of condenser. 


4. Remove four nuts, two each side, securing 
condenser mounting brackets to rubber mounts. 


5. Lift condenser upward, disengaging it from 
rubber mounts. When lower mounting brackets on 
condenser come under upper mounts, tip top of 
condenser forward to allow mounting brackets to 
clear mounts and lift condenser out of car. 


b. Installation 


1. Add refrigeration oil as described in Note 
23. 


2, With top of condenser tipped forward lower 
condenser into position until lower mounting 
brackets will go under upper rubber mounts. Tip 
condenser vertical and lower it until all four 
mounting brackets are resting on rubber mounts. 


3. Secure mounting brackets to rubber mounts 
with four nuts, two each side. 


4. Reposition radiator overflow hose. 
5. Connect high pressure vapor line at fitting. 


6. Install dehydrator-receiver as described in 
Note 56b. 
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AIR CONDITIONING DIAGNOSIS CHART 


CONDITION POSSIBLE CAUSE REMEDY 


Automatic Climate Control 
system operates only at maxi- 
mum cooling and HIGH blower. 


Automatic Climate Control 
system operates only at maxi- 
mum heating and HIGH blower. 


Control lever 
(Front Only). 


in HI position 


Defective transducer. 
Defective amplifier. 
No vacuum supply to power 


servo diaphragm. 


Defective dial 


rheostat. 


temperature 
Wire to temperature dial rhe- 
ostat disconnected. 

Defective power servo unit. 
Shorted in-car sensor. 


Defective power servo unit 
vacuum valve, 


Temperature door link dis- 
connected. 


Power servo stuck. 


Control lever 
(Front only). 


in HI position 


Defective transducer. 


Amplifier connector loose or 
disconnected. 


Defective amplifier. 


Poor ground at transducer 
case or servo Casting. 


In-Car sensor wire discon- 


nected. 

Defective in-car sensor. 
Electrical connector at in-car 
duct, or ambient sensor dis- 


connected, 


Poorly crimped terminal at 
sensor connectors. 


Control panel not grounded. 


Open circuit in wiring. 


Short to ground in sensor 
string. 
Defective temperature dial 
rheostat. 


Instruct owner, 


Replace transducer. 
Replace amplifier. 


Check vacuum circuit for 
pinched, damaged, or discon- 
nected hoses. 


Replace dial assembly. 


Connect wire. 


Replace power servo unit. 
Replace sensor. 


Replace vacuum valve. 


Connect link. 


Remove obstruction. 
Instruct owner. 


Replace transducer. 


Connect connector. 


Replace amplifier. 


Check grounds. 


Connect sensor wire. 


Replace sensor, 


Connect connector, 


Solder terminals to wire. 


Check control panel, 
Check car wiring. 
Repair short. 


Replace temperature dial rhe- 
ostat. 
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AIR CONDITIONING DIAGNOSIS CHART [(Cont’d.) 


CONDITION POSSIBLE CAUSE REMEDY 


No air flow from air condition- 
ing outlets. 


Insufficient air flow from air | 
conditioning outlets. 


Air comes out heater instead 
of air conditioning outlets. 


Control set to FOG position. 
(Front unit only) 


Shut off valves in air outlets 
closed in front systems. 


Loose connector or open cir- 
cuits in wiring. 


Open circuit in blower motor, 
Blown fuse. 

Master switch not closing. 
Blower disconnected. 


Multiple connector on power 
servo disconnected. 


Defective vacuum valve on 
control panel. 


Control set for LO operation. 
(Front units only) 


Loose flexible hose feeding 
right or left air outlet. 


Loose air boot feeding center 
outlet on front systems. 


Obstruction in air hoses, ducts 
or passageways. 


Defective power servo circuit 
board. 


Defective blower resistor. 
Defective Lo- Auto switch. 
Evaporator icing. 
Shut off valves in air outlets 


partially closed on_ front 
systems, 


Control set to FOG position. 
(Front unit only) 


No vacuum supply to mode 
door vacuum power unit. 


Instruct owner. 


Instruct owner. 


Tighten connector or repair 
circuit. 

Replace blower motor. 

Replace fuse. 

Replace master switch, 


Connect blower. 


Connect connector. 


Replace valve. 


Instruct owner. 


Attach hose securely. 


Attach boot securely. 


Remove obstruction. 


Replace power servo unit. 


Replace blower resistor, 
Replace switch. 


Replace suction throttling 


valve. 


Instruct owner, 


Instruct owner. 


Check vacuum circuit for 
pinched, damaged, or discon- 
nected hoses. 


Ly 
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AIR CONDITIONING DIAGNOSIS CHART (Cont’d.) 


CONDITION POSSIBLE CAUSE REMEDY 


Air comes out heater instead No vacuum supply to mode Check operation of vacuum 
of air conditioning outlets, door vacuum power unit. check valve and vacuum 
(Cont'd. ) (Cont'd, ) valves. Replace if necessary. 


Check air door operation. Re- 
place vacuum power unit or 
repair linkage at air door. 


Shut-off valves in front air Instruct owner. 


outlets closed. 


Air comes out some air con- 
ditioning outlets but not others. 


Hose disconnected from outlet. Connect hose. 


Air flow drops off at times. Evaporator core freezes. Replace 


valve. 


suction throttling 


Control lever in VENT posi- Instruct owner. 


tion. 


Insufficient cooling - Air from 
air conditioning outlets is not 
cold. 


Leak test, repair and recharge 


No refrigerant in system. 
8 a system. 


System low on refrigerant. Check for leak, repair and add 


refrigerant. 
Adjust link. 


Power servo adjusting link 
misadjusted. 


Defective transducer. Replace transducer. 


Defective ambient switch. Replace ambient switch. 


Open ambient or duct sensor. Replace sensor. 


Defective amplifier. Replace amplifier. 


Ambient, duct or in-car sensor 
touching cold object. 


Remove object. 


Duct sensor hose _ kinked, 
plugged or disconnected on 
front systems. 


Repair or replace hose. 


Clean ambient switch. 


Ambient switch contacts dirty. 


Find cause of no voltage and 
correct. 


Compressor inoperative. No 
voltage at clutch coil. 


Vent switch defective. 


Replace switch. 


Replace clutch plate and hub 
assembly. 


Compressor clutch slipping. 


Tighten belt or eliminate cause 
of belt slippage. 


Compressor belt slipping. 


Suction throttling valve con- 
trols evaporator pressure 
higher than 29 psi for front 
units, 27 psi for 697 rear 
units. 


Replace suction throttling 
valve. 
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AIR CONDITIONING DIAGNOSIS CHART (Cont’d.) 


CONDITION POSSIBLE CAUSE REMEDY 


Insufficient cooling - Air from Suction throttling valve con- 
air conditioning outlets is not trols evaporator pressure 
cold. (Cont'd. ) lower than 29 psi for front 
units, 27 psi for 697 rear unit, 
resulting in icing of evaporator 
and loss of cooling air flow. 


Replace suction throttling 
valve. 


Expansion valve thermal bulb 
and capillary discharged - 
causing valve to close tight. 


Replace expansion valve. 


Expansion valve stuck wide 
open, allowing too much flow 
of refrigerant to evaporator. 


Replace expansion valve. 


Clean screen - also clean 
compressor inlet screen. 


Expansion valve inlet screen 
clogged, restricting flow of re- 
frigerant to evaporator. 


Clogged dehydrator receiver. Replace unit. 


Condenser air flow reduced by Clean condenser, 
bugs, leaves, etc. - indicated 


by high head pressure. 


Excessive refrigerant in 
system - indicated by high 
head pressure. 


Purge excessive refrigerant 
from system and recharge 
system to correct amount. 


Excess oil in system. Remove oil as required. 


Air in refrigeration system - 
indicated by non-equalization 
of high and low side pressures 
overnight. 


Purge air from high side fit- 
ting until pressures equalize. 


Refrigerant hose or tubing col- 
lapsed, kinked or otherwise 
damaged interferring with 
flow of refrigerant. 


Replace damaged hose or 
tubing. 


Compressor inlet screen at 
suction fitting clogged. 


Clean screen - also clean 
expansion valve screen. 


Compressor not pumping suf- 
ficiently. 


Repair compressor. 


Compressor inoperative - 
seized. 


Repair or replace compressor. 


Front system uses outside air 
only and will not switch to re- 
circulated air in HI position - 
which gives maximum cooling 
capacity. 


Check and repair vacuum 
system to obtain proper 
‘Cool’ and ‘‘Recirc’’ opera- 
tion. 


70 
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AIR CONDITIONING DIAGNOSIS CHART (Cont’d.) 


CONDITION POSSIBLE CAUSE REMEDY 


Insufficient cooling - Air from Water control valve remains Check to assure that vacuum to 
air conditioning outlets is not open in maximum cooling valve diaphragm is supplied at 
cold, (Cont'd, ) position. maximum cooling position. 


Check operation of vacuum 
control valve, Replace if nec- 
essary. 


Replace water control valve. 


Leakage of hot air around tem- 
perature door or mispositioned 
temperature door. 


Adjust or repair temperature 
door. 


Correct leakage of hot air into 
car from whatever source. 


Leakage of hot air into passen- 
ger compartment through dash 
or floor pan openings, at 
grommets, around door open- 
ings, through or around heater, 
etc. 


High blower speed in VENT Lo Auto switch stuck closed. Replace switch. 
position. 

Fixed Low blower speed in Lo Auto switch stuck open. Replace switch. 

Auto position. 

Fixed high blower speed in all Blower relay stuck in HIGH Replace blower relay. 
positions including OFF, blower position. 


No fixed high blower speed in Blower relay stuck in Normal Replace blower relay. 
Hi or ICE positions. position. 


Blower relay coil open. Replace blower relay. 


Check car wiring. 


in HI or ICE 


No blower Blown in line fuse. Replace fuse. 


positions, 


Check car wiring. 


Insufficient Heat. Defective amplifier. Replace amplifier. 


Defective transducer. Replace transducer. 


Heater capacity reduced. Check level of engine coolant. 


Check for kinked or plugged 
water lines, 


Water control valve stuck in Replace water control valve. 


closed position. 


Automatic Climate Control Defective vacuum leakage plug. Replace vacuum leakage plug. 


system blows cold air at start. 


Defective thermal vacuum Replace water control valve. 


valve. 


Restrictor missing. Replace restrictor. 
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AIR CONDITIONING DIAGNOSIS CHART (Cont’d.) 


CONDITION POSSIBLE CAUSE REMEDY 


Low head pressure as indicat- Insufficient refrigerant in Leak test, repair and recharge 
ed by performance test. system. system. 


Replace suction throttling 
valve or expansion valve if 
necessary. 


Suction throttling valve or ex- 
pansion valve stuck open - 
allowing too much refrigerant 
flow to compressor. 


Compressor not pumping at Repair compressor. 


full capacity. 


Adjust belt tension. 


Noise or vibration. Loose compressor belt. 


Tighten compressor mount- 
ings. 


Loose compressor mountings. 


Repair or replace compressor. 


Damaged compressor shell or 
worn interna] parts. 


Replace expansion valve, 


Defective expansion valve. 


Defective blower motor. Replace blower motor. 


Check and repair vacuum 
system to obtain proper oper- 
ation. 


Front system operates on 
RECIRC air at all times. 


Objectionable odors _ being 
discharged through air condi- 
tioning outlets. 


Wash evaporator core. 


Odor- producing substances de- 
posited on evaporator core. 


1 pesst tl 


(121) HEATING AND AIR CONDITIONING 1-95 
EES 


fo8 a-fas oEe 


ae a: 


Fig. 1-85 Special Tools 


A J-9402 Parts Tray P 71-9481 Pulley and Bearing Installer 
B J-9432 Needle Bearing Installer Q J-9392 Seal Remover and Installer 
c J-6084 Leak Detector Torch R J-9396 Holding Fixture 
D J-21530 Temperature Dial Adjuster s J-9401 Clutch Plate and Hub Assembly Remover 
E J-5421 Thermometer bY J-9480 Clutch Plate and Hub Assembly Installer (2 pcs.) 
F J-6076 Humidicator U J-9403 Clutch Hub Holding Tool 
G J-21512 Automatic Climate Control Tester Vv J-8433 Pulley Puller 
Gl J-22368-01 Automatic Temperature Control Tester Ww J-9395 Puller Pilot 
ws | 38420 Gage -Adarker (© Required x | J-9399 9/16" Thin Wall Socket 
I J-9521 Internal Assembly Support ¥ J-9527 Test Plate 
J J-8001-3 Dial Indicator Z J-9393 Seal Seat Remover and Installer (2 pes.) 
: an ped A-A | J-9397 Compressor Fixture 
M J-7316 Tension Gage B-B J-5139 Oil Pick-Up Tube Remover 
nN | 3-8092 Universal Handle oe tere eet eric ee 
2 ; -D J-5403 nap Ring Pliers (#21 
Oo | -8a0e Pulley Bearing Remover E-E | J-8393 Charging Station 
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TORQUE SPECIFICATIONS—METAL TUBING 


Aluminum or Normal 
Metal Thread and |} Steel Tubing | Copper Tubing | Torque Wrench 
Tube O.D. | Fitting Size Span 
In Inches In Inches . i , ° In Inches 


*Torque taken with crow foot attachment at a 90° angle on torque wrench. 
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GENERAL DESCRIPTION 


The swept torque-box perimeter type frame, 
Fig. 2-1, is used on ali 1967 model Cadillac 
automobiles, except the 693 model, The frame 
used on the 693 model is covered at the back of 
this section, 


The frame is of fully boxed construction 
throughout its entire length, It encircles the 
passenger compartment with heavy side members 
and permits a lower floor with adequate seat 
height. This frame design also allows a small 
floor tunnel, and simplifies propeller shaft 
arrangement, Braced dual cross members support 
the front suspension and the engine front mounts, 
Two boxed supports and a cross member are 


provided for the engine rear mount. 


A center bearing cross member is provided on 
the frames on Fleetwood Seventy-Five and the 
Commercial Chassis to support the center. bearing 
of the two piece propeller shaft used on these 
models, This center bearing cross member is 
located between the number 3 and number 4 body 
mounting locations. 


The perimeter type frame used on the 1967 
Commercial Chassis is similar to the passenger 
car frame, but it has heavier construction features 
and incorporates a lower rear kick-up to meet 
the requirements of the flat floors used on com- 
mercial vehicles, 


FRONT SUSPENSION CROSS MEMBER 


REAR SUSPENSION 
CROSS MEMBER 


REAR CROSS MEMBER 


Fig. 2-1 


FRONT CROSS MEMBER 


Perimeter Frame 


SERVICE INFORMATION 


1. Body Mounts 


Locations of body mount holes in the frames of 
all 1967 model cars, except the 693, are shown in 
Fig. 2-2. Cross sectional views of the parts 
required for installation of body mounts, showing 
the order of assembly, appear in Fig, 2-3. The 
code letters in the frame diagram and their 
corresponding cross sections indicate the instal- 
lation required at all body mount locations for 
each 1967 body style. 


The actual number of shims used may vary 
with each installation, Fig. 2-3. Use the quantity 
necessary to fill the gap remaining between the 
body and frame after the mounting pads are 
installed, The correct number of shims required 
at each mount location may be determined by 


attempting to rotate the pad between the body and 
the frame, If the pad can be rotated with the fin- 
gers, add body shims until pad can no longer be 
rotated, 


2. Checking Frame For Twist 


1. Place car on section of level floor, and 
inflate tires to proper pressure. 


2. Measure distance from top of extreme front 
end of left side rail to floor, Repeat measurement 
for right side rail, 


3. If front ends of right and left side rails are 
not the same distance from floor, raise low side 
rail with a jack until distances are equal. 
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KK NO.2 NO.2A NO.3 


NO. 6 


: ; NO. 4 
SERIES ND. I NO.2A NO. 4 | NO. 4A NO.7 
INNER | OUTER : . 4 | NO. : 


COUPES AND 
PILLAR SEDANS 


STUB PILLAR SEDANS, 
FLEETWOOD SIXTY 
SPECIAL SEDAN 
& BROUGHAM 


CONVERTIBLE 


FLEETWOOD 
SEVENTY- FIVE 


RETAINER NUT 


SHIM 

RETAINER 
TW AN 
—— SSS 


Yl Ss 
— 
Vy 441 

t 


MATERIAL SIZE 


=e | Bi 


76-14 | EQOT-POUNDS 


Fig. 2-3 Body Mounts (Except 693) 
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4, Measure distance from extreme rear end of 
top of left rear side rail to floor, Repeat for 
right side rail. 


S. Any difference in these dimensions greater 
than one-half inch is an indication of a twisted 
frame. 


6. If frame is found to be twisted after checking 
the overall dimensions, measure distances from 
similar points on each side rail to floor, starting 
from front of frame, The twist is between the 
first points where a difference is found and the 
last where the distances were equal, 


3. Checking Frame Dimensions 


Refer to frame checking locations, Fig, 2-4. 
The car should be on a flat, level floor to assure 
accurate measurements when either of the fol- 
lowing methods are used. 


The easiest and most accurate method of check- 
ing frame dimensions is by use of tram gages. 
When using tram gages, be sure to keep the 
gage cross bar level to insure accuracy in all 
measurements, 


The ‘plumb bob’’ method may be used for 
measuring frame dimensions if tram gages are 
not available, Using this method, it is only neces- 
Sary to have a piece of cord attached to an 
ordinary surveyor’s plumb bob, When measuring 
the distance between two points, the free end of 
the cord should be placed at one of the+points 
and a mark made on the floor exactly under the 
plumb bob, This operation should be repeated at 
the other point, and the distance between chalk 
marks on the floor may be easily measured, 


NOTE: The following dimensions apply to all 
styles except the 693 unless otherwise noted, 


! 


A - Width of front cross member: 39-1/4", 


B - Maximum span of frame at front suspension 
cross member: 45-11/16". 


C - Outer #1 left location to outer #1 right 
location: 58-5/8", 


D - Width of rear cross member: 50-1/2", 
Commercial Chassis 54-1/2", 


E - Front vertical surface of front cross 
member to centerline of front wheels: 18-3/8". 


F - Centerline of front wheel to outer #1 lo- 
cation: 25-1/4", 


G - Outer #1 location to #4 location: 73-21/32", 
Commercial Chassis 98-5/16", Fleetwood Sixty 
Special Sedan and Fleetwood Brougham 77-5/32", 
Fleetwood Seventy- Five 93-31/32", 


H - Number 4 location to centerline of rear 
wheels: 30-5/8", Commercial Chassis 32-1/2". 


I - Centerline of rear wheels to rear vertical 
surface of rear cross member: 48-1/4", Com- 
mercial Chassis 47-1/4", 


J - Height of top surface of front cross member 
above normal top surface of side rail at #1 outer 
location: 3", 


K - Height of top surface of side rail at front 
suspension cross member above normal top sur- 
face of side rail at #1 outer location: 6-3/4". 


L - Height of top surface of rear suspension 
cross member at centerline of rear wheels above 


Fig. 2-4 Frame Checking Locations (Except 693) 
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normal top surface of side rail at #1 outer 
location: 12-1/4'', Commercial Chassis 6-1/2", 


M - Height of top surface of rear cross member 
above normal top surface of side rail at #1 outer 
location: 2-1/4", 


Dimensions for X, Y, and Z are not given, as 
they illustrate points for taking diagonal measure- 
ments for checking the squareness of the frame, 
Easily identifiable features of the frame are 
located at the approximate terminal points of the 
arrows and should be used in making these 
measurements, 


ELDORADO FRAME 
GENERAL DESCRIPTION 


The Fleetwood Eldorado Coupe trame is of fully 
boxed construction, The frame encircles the pas- 
senger compartment ending at the rear seat loca- 
tion, This is done to provide maximum space 
utilization at the rear of the automobile. Rear 
structural requirements are met by a sub frame 
that is part of the body assembly, 


TRANSMISSION 
SUPPORT BAR 


~<——— REAR CROSS BAR 


In addition to the crossmembers that are part 
of the frame assembly, Fig. 2-5, a bolt in torsion 
bar crossmember is fastened through rubber 
mounts to two brackets on the frame, This cross- 
member anchors the ends of the front suspension 
torsion bars to the frame assembly. 


FRONT CROSS BAR 


FRONT CROSS MEMBER 


Fig. 2-5 Frame (693) 


SERVICE INFORMATION 


4. Body Mounts 


Locations and exploded views of body mounts 
used on the 693 series are shown in Fig. 2-6. 


The actual number of shims used may vary with 
each installation, Use the quantity necessary to 
fill the gap remaining between the body and frame 
after the mounting pads are installed. The correct 
number of shims required at each mount location 
may be determined by attempting to rotate the pad 
between the body and the frame. If the pad can be 
rotated with the fingers, add body shims until 
pad can no longer be rotated, 


5. Checking Frame Dimensions 


Refer to frame checking locations, Fig, 2-7. 
The car should be on a flat, level floor to assure 
accurate measurements when either of the follow- 
ing methods are used. 


The easiest and most accurate method of 
checking frame dimensions is by use of tram 
gages. When using tram gages, be sure to keep 
the gage cross bar level to insure accuracy in 
all measurements, 


The ‘‘plumb bob’’ method may be used for 
measuring frame dimensions if tram gages are 
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NO. | BOLT POSITION 


BOLT 


WASHER 


INSULATOR 


CUSHION ASSY. 


SHIM [AS REQD.) = Y FRAME ASSEMBLY 
SHIM (AS REQD.} 


CUSHION ASSY. 


WASHER 
BOLT 


Psa INSULATOR 
~. 


FASTENINGS SAME FOR 


NO. 1 BOLT POSITION 
7/16 x14 


30 
FOOT-POUNDS 


Fig. 2-7. Frame Checking Locations (693) 
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not available, Using this method, it is only neces- 
sary to have a piece of cord attached to an ordi- 
nary surveyor’s plumb bob, When measuring the 
distance between two points, the free end of the 
cord should be placed at one of the points and a 
mark made on the floor exactly under the plumb 
bob, This operation should be repeated at the 
other point, and the distance between chalk marks 
on the floor may be easily measured, 


A - Width of front cross member: 46- 27/32", 


B - Outer #1 left body bolt to outer #1 right 
body bolt: 54-13/16", 


C - Number 3 left body bolt to #3 right body 
bolt: 40-15/16". 


D - Front vertical surface of front cross mem- 
ber to centerline of front wheels: 27-11/16". 


E - Centerline of front wheel to outer #1 body 
bolts: 21-23/32". 


F - Outer #1 body bolt to #3 body bolt: 
77-25/64". 


G - Height of top surface of front cross mem- 
ber at center of frame below normal top surface 
of side rail at front cross member: 5-15/16", 


Dimensions for X and Y are not given, as they 
illustrate points for taking diagonal measurements 
for checking the squareness of the frame. Easily 
identifiable features of the frame are located at 
the approximate terminal points of the arrows 
and should be used in making these measurements, 
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Fig. 3-1 Front Suspension - Disassembled 
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GENERAL DESCRIPTION 


All 1967 Cadillac cars use an independent 
spring type front wheel suspension system. The 
front suspension system consists of two upper 
and lower control arm assemblies, steel coil 
springs, shock absorbers, front diagonal tie- 
struts, and a stabilizer bar, Fig. 3-1. Rubber 
bushings are used at all frame attaching points. 


The front suspension system is designed so 
that the geometry of the upper and lower sus- 
pension arms produces an anti-dive reaction dur- 
ing braking. 


The front suspension system used on the Fleet- 
wood Eldorado is described on page 3-25. 


Front Suspension System 


a. Spherical Joints 


Spherical joints are used at the outer ends of 
the upper and lower control arms. These joints 
are packed with lubricant and sealed at assembly 
and should not require further lubrication 
throughout their service life under normal driving 
conditions. The only maintenance they normally 
require is an inspection of the seals for physical 
damage each time the engine oil is changed. 


Service plugs are provided in the spherical 
joint covers so that the joints may be packed in 
the event a seal should become damaged and re- 
quire replacement. Both the seals and plugs are 
serviceable. 


The upper spherical joint is pressed into the 
upper suspension arm and tack-welded to the 
arm at two points. It connects the upper suspen- 
sion arm to the steering knuckle through a cam- 
ber adjustment eccentric. Camber adjustment is 
made by turning this eccentric to move the steer- 
ing knuckle in or out at the top. The lower spheri- 
cal joint, a tension type joint, is pressed into the 
lower suspension arm. It connects the lower 
suspension arm to the steering knuckle. 


The spherical joints are designed to allow both 
the up-and-down movement of the wheel due to 
road irregularities, and the pivoting movement 
that takes place as the wheels are turned while 
steering. 


b. Compression and Rebound Bumpers 


A rubber compression bumper on the lower 
suspension arm limits upward travel of the sus- 
pension system and a rubber rebound bumper on 
the upper suspension arm limits downward travel. 
Both bumpers are held in place by means of a 
pull-through tab, 


c. Tie-Struts 


Diagonal tie-struts are used on the front sus- 
pension system to contro] the fore and aft move- 
ment of the wheels. The struts are bolted to the 
outer ends of the lower suspension arms, just 
inboard of the spherical joints, and extend through 
the frame front cross member. Rubber bushings 
and a steel spacer are used at the frame mount. 


The forward ends of the struts are threaded 
and secured to the frame cross member by bush- 
ing retainers and locknuts. Caster adjustments 
are made by adjusting the locknuts on the threaded 
ends of the struts. 


d. Suspension Arms 


The upper suspension arms pivot at their inner 
ends on two flanged rubber bushings, one at each 
end of the one-piece suspension arm shaft, which 
is bolted to the top surface of the spring tower 
on the front suspension frame cross member. 
The lower suspension arms pivot on a single 
rubber bushing that is bolted to the front suspen- 
sion frame cross member. 


The upper suspension arms and spherical 
joints are interchangeable, left and right, previ- 
ous to being welded into an assembly. The lower 
suspension arms are not interchangeable but their 
spherical joints are interchangeable. 


e. Steering Knuckle 


The steering knuckle is mounted to the tapered 
spherical joint studs at the outer ends of the upper 
and lower suspension arms. The brake backing 
plate is bolted directly to the steering knuckle. 
At the upper end, attachment is through a fixed 
anchor pin. At the lower end, both the brake 
backing plate and steering arm are fastened to 
the steering knuckle by two bolts extending 
through the steering knuckle, steering arm, and 
brake backing plate. 


The tie-struts, steering knuckles, and upper 
suspension arm shafts are interchangeable right 
and left, but the steering arms are not. 


f. Stabilizer Bar 


A front end stabilizer bar is used to provide 
steering stability and to control body roll. The 
stabilizer bar is mounted on the frame front side 
rails forward of the suspension arms and is con- 
nected to the lower suspension arms by steel 
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links that are cushioned at each end in rubber 
bushings. The stabilizer bar extends straight 
across the car between its frame mounts. 


g. Springs and Standard Shock Absorbers 


The front wheels are controlled in their up- 
and-down movement by steel coil springs and 
direct acting permanently sealed shock absorbers. 


The springs are mounted with the lower ends 
seated on the lower suspension arms and the 
upper ends seated in towers on the front suspen- 
sion frame cross member. 


The standard shock absorbers incorporate a 


nylon skirted piston that provides a long-life 
bearing surface and uniform control of oil bleed 
around the piston. These shock absorbers provide 
efficient and constant damping control because oil 
is separated from air in the reservoir, which 
eliminates aeration of oil and prevents lag. Sepa- 
ration is accomplished by means of a pliacell 
envelope filled with an inert gas that takes the 
place of the air pocket. 


The front shock absorbers are positioned in 
the center of the coil springs and are attached at 
the upper ends to the spring seat towers. The 
lower ends are attached to the lower suspension 
arms by pivot bolts that go through the arms and 
the lower shock mount sleeves. 


SERVICE INFORMATION 


1. Front Wheel Alignment 


a. Sequence of Operations 


Correct wheel alignment is necessary to keep 
the front wheels in their true running position, 
and to prevent tire wear and hard steering. Tire 
wear is affected, as far as front end alignment 
is concerned, by incorrect toe-in or excessive 
camber, Incorrect caster has little effect on tire 
wear. 


Always check front wheel alignment whenever 
any front suspension part is removed and in- 
stalled, or in cases of tire wear, or of driver 
complaint on handling. 


The following operations should be performed 
in the order listed whenever front wheel align- 
ment is checked and adjusted. 


1. Check tire pressure. 


2. Check adjustment of front wheel bearings, 
Section 10, Note 3a. 


3. Check trueness and tracking of front and 
rear wheels. 


4. Check front and rear standing heights, 
Note 2. 


5. Check condition of spherical joint seals and 
all bushings, Note 11. 


6. Check for looseness in steering gear and 
connections. 


7. Check caster and camber, Notes Ic and Id. 


8. Check toe-in, Note le, and straight ahead 
position of steering wheel. 


b. Measuring Methods 


All wheel alignment equipment manufacturers 
provide detailed instructions for checking wheel 
alignment with their alignment equipment. These 
instructions should be carefully followed. 


In addition to the manufacturer’s instruc- 
tions, be sure to observe the following 
recommendations: 


1. Make sure that the car is at curb weight 
(fuli fuel tank, spare tire, jack, no passengers). 


2. Inflate tires to proper pressure. 


3. Raise front end of car and check runout of 
each tire. Mark the spot where maximum runout 
occurs. 


4. Place the maximum runout either to the 
front or rear. (This neutralizes the effect of 
runout on caster or camber). Lower front end 
of car. 


5. Move bumper up and down to normalize the 
front spring height. 


6. Check caster and camber, Fig. 3-2. 


c. Caster Adjustment 


Caster is adjusted by turning the locknuts on 
the forward ends of the tie-struts at the frame 
front cross member, Fig. 3-3. Adjustment is 
made from under car. 


Caster should be -1/2° to 1-1/2° on all series 
cars with a preferred setting of -1°. Caster vari- 
ation between wheels must not exceed 1/2°. 


Proper caster adjustment is obtained by short- 
ening or lengthening the tie-struts between lower 
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Fig. 3-2 Elements of Front Wheel Alignment 


Suspension arms and frame front cross member, 
to tilt vertical axis of wheel either ‘“‘fore’’ or 
‘aft’. 


Before adjusting caster, loosen tie-struts at 
lower suspension arms. This will allow tie-strut 
to center itself and prevent damage to bushings 
and premature wear at frame front cross 
member. 


To provide more negative caster, lengthen tie- 
struts by loosening front locknuts and tightening 
rear locknuts. One turn of locknuts results in 
approximately 1/2° change in caster. 


To provide more positive caster, shorten tie- 
struts by loosening rear locknuts and tightening 
front locknuts. 


ae eno 
ER j 


Fig. 3-3 Adjusting Caster 


After proper caster adjustment has been made, 
tighten tie-strut mounting bolt nuts at lower arms 
to 55 foot-pounds, and front locknuts to 35 foot- 
pounds, Fig. 3-3. Recheck to make sure adjust- 
ment is correct after locknuts have been 
tightened. 


d. Camber Adjustment 


Camber is adjusted at the camber eccentric 
located in steering knuckle upper support, Fig. 
3-4, The upper spherical joint stud fits through 
the camber eccentric and the knuckle. Turning 
camber eccentric moves the steering knuckle in 
or Out at the top. 


To adjust camber, loosen locknut on spherical 
joint stud one turn and tap bottom of stud with 


Camber Eccentric 


== Steering 
Knuckle 


Fig. 3-4 Camber Adjustment Eccentric 
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soft mallet to free camber eccentric in knuckle. 
If camber eccentric will not break loose, install 
a standard nut halfway on end of stud. Make cer- 
tain that locknut is loose, then insert a 7/16 inch 
diameter steel rod, approximately 20 inches long, 
inside nut so that it rests against stud. Strike 
rod with a heavy hammer, Fig. 3-5, to break 
camber eccentric loose. 


Using Camber Adjusting Wrench, J-9231, Fig. 
3-6, turn camber eccentric until +3/8° to -1/8° 
camber is obtained on left wheel and +1/8° to 
-3/8° camber is obtained on right wheel. Pre- 
ferred setting is 0° on left, -1/4° on right. Left 
wheel must have 1/4° to 1/2° more positive 
camber than right wheel to compensate for 
crowned roads. Final position of joint stud should 
be in rear portion of camber eccentric in order 
to keep steering arm angle correct. Tighten lock- 
nut on spherical joint stud to 60 foot-pounds. 


The following chart indicates acceptable com- 
binations for adjusting front wheel camber. 


Acceptable Variation 
Lett: Wheel Camber | 5. nigtt-Wheel Camber 


+1/8° to -1/8° 

0° to -1/4° 
-1/8° to -3/8° 
-1/4° to -3/8° 
-3/8° 


Preferred For Service - Left Wheel 0°, Right 
Wheel -1/4° 


e. Toe-In Adjustment 


The setting or adjustment of the front wheels 
where the distance between them is less at the 
front of the tire than at the rear is called ‘‘toe- 
in’’. The purpose of toe-in is to counteract the 
forces that tend to make the front wheels toe out 
while the car is traveling forward. 


Toe-in should be measured in accordance with 
instructions provided by the wheel alignment 
equipment manufacturer. 


Before checking toe-in, make certain that drag 
link height is correct. See Section 9, Note 6. The 
readings should be taken only when the front 
wheels are in a straight ahead position and with 
steering gear on its high spot. The correct set- 
ting should be between 3/16 inch and 1/4 inch. 


Toe-in is adjusted by turning the tie rod ad- 
juster tubes at outer ends of each tie rod after 
loosening clamp bolts. 


CAUTION: Do not use a pipe wrench or 
heavy tool to free tie rod adjuster tubes if they 


Fig. 3-5 Loosening Camber Eccentric 


are seized, rusted or corroded. If necessary, 
use penetrating oil or pry tie rod adjuster 
tubes open with a flat bladed tool. Replace tie 
rod, adjuster tubes, or tie rod outer pivots if 
damaged. The tie rod adjuster tubes should be 
lubricated with chassis lubricant if disassem- 
bled from tie rods for any reason. When turn- 
ing adjuster tubes, be careful not to turn tie 
rod ends so that they bottom out, as seals 
could get pinched between stud and socket and 
become damaged. If this happens the entire 
pivot must be replaced. 
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Fig. 3-6 Adjusting Camber 
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Be sure to turn both adjuster tubes an equal 
amount when adjusting toe-in so that relation of 
steering gear high spot to straight ahead position 
of front wheels will not be changed. (Both left 
and right pivot ends have left hand threads), 


When adjustment has been completed, according 
to recommended specifications, tighten nuts on 
clamp bolts to 20 foot-pounds. 


NOTE: Be sure that open sides of clamps 
are pointed downward within 45° of vertical to 
prevent possible interference with the frame 
on maximum compression. Both the tie rod 
ends and joint studs should be ina centralized 
position before tightening clamps. Check re- 
lationship between jaws of clamp and slot in 
adjuster tube. Do not allow a corner of one to 
catch on a corner of the other, Fig. 3-7. Turn 
clamp until corners clear each other, but do 
not rotate it more than 45° from straight down. 


Each tie rod should be checked after adjustment 
by grasping the center of the tie rod and moving 
it up and down. The movement should be equal 
in both directions; if not, it is an indication that 
the pivot studs are not properly positioned. If 
tie rods are not properly positioned, a binding 
condition may occur, resulting in poor return of 
wheels to straight ahead position. Also check 
steering linkage joints for looseness. Replace 
inner or outer tie rod pivot if loose. 


Make certain that steering wheel is centered 
after toe-in adjustment has been made. If neces- 
sary, readjust toe-in to center steering wheel. 


2. Checking Front Standing Height 


Before checking standing (spring) height, make 
sure that trunk is empty except for spare tire and 
jack, and that there is a full tank of gasoline, as 
all specifications are based on this curb weight. 
Normalize position of springs by bouncing bumper 
up and down; release bumper and permit car to 
assume its normal position. 


a. Front Springs 


Measure the distance from the top of the lower 
control link in front of the rubber bumper to the 
flat surface on the bottom of the frame. Standing 
heights should be equal on both sides of car within 
3/8 inch. If heights are unequal, it will be neces- 
Sary to replace the spring on the low side. 


See Page 4-19 for specifications for each series. 


b. Ride Complaints 


In case of hard riding, the first items to in- 
vestigate are correct tire pressure, correct 


Adjuster 
Tube 


Avoid This Condition 


Do Not Turn More Than 45° From Vertical 


Fig. 3-7 Tie Rod Clamp Position 


Standing heights, and correct shock absorbers 
for the car. If these are correct, the amount of 
friction in the front suspension system should 
be checked. 


The procedure for checking excessive friction 
in the front suspension is as follows: 


1. Disconnect front shock absorbers. 


2. With aid of a helper, lift up on the front 
bumper and raise the front end of the car as high 
as possible. Slowly release the bumper and allow 
the car to assume normal standing height. Meas- 
ure distance from the floor to center of bumper. 
Then push down on bumper, release slowly, and 
allow car to assume normal standing height; 
again take measurement at same point on bumper. 


If the difference between these two measure- 
ments is 1-1/4 inch or more, it indicates exces- 
sive friction in the suspension system. Probable 
causes could be damaged seals on the spherical 
joints permitting dirt and water in the joints, or 
bound up steering linkage. 


3. Front Shock Absorbers 


a. Removal 


1. Raise hood and remove shock absorber upper 
retaining nut and retainer at upper suspension 
arm frame mounting bracket. The shock absorber 
upper stem is Square at the top so that it may be 
held by a wrench to prevent stem from turning 
when removing nut. 


2. Remove bolt holding lower end of shock 
absorber to lower suspension arm. 


3. Remove shock absorber through bottom of 
lower arm. 


aaa 
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b. Installation 


1. If new grommet is required, apply a small 
amount of silicone lubricant to grommet and 
force grommet through frame hole with a twisting 
motion. 


2. Install retainer on shock absorber upper 
stem, and fully extend shock absorber rod. 


3. Insert shock absorber assembly up into coil 
spring and guide stem through grommet. Then 
place lower end in position on lower suspension 
arm, and install bolt, lockwasher, and nut, 
Tighten nut to 40 foot-pounds. 


4. Install retainer and nut on shock absorber 
upper stem, and tighten nut, holding stem from 
turning with wrench. 


4. Checking Front Shock Absorbers 


a. On Car Checks 
1. Raise car on hoist. 


2. Check for correct mounting of shock ab- 
sorbers. If properly mounted, remove front shock 
absorbers from car. 


3. Extend shock absorber and check to see if 
piston rod and seal (top of shock) cover is wet 
with a fresh film of oil. If oil is detected, check 
for a leak in the power steering hose, transmis- 
sion cooler lines, etc. 


4. If no oil is detected, pump shock absorber 
up and down by hand as fast as possible. Ifa 
skip is felt at end of stroke, proceed to bench 
check. 


5. As another check, completely extend shock 
absorber and pull hard. If spring tension is felt, 
shock absorber should be replaced. 


IMPORTANT: Pumping shock absorber by 
hand will not determine whether or not a shock 
absorber is good or bad. The best test method 
is to compare the questionable shock absorber 
with its mate on opposite side of car. If both 
front shocks feel the same, it is unlikely that a 
shock absorber replacement is necessary. 


b. On Bench Checks 


1. When performing a bench check for any 
suspected defective shock absorber, clamp shock 
absorber upside down in a vise. 


NOTE: Cadillac shock absorbers can be 
turned upside down because all internal vapor 
(inert gas instead of air) is contained in a 


pliacell envelope which prevents aeration of oil 
and prevents lag. 


2. Pump shock absorber by hand at various 
rates of speed to find if shock absorber is defec- 
tive. If a skip is felt at full extension when the 
shock is inverted, this is normal. A skip on 
reversal of direction in mid-travel indicates a 
ruptured pliacell envelope. If, however, smooth 
resistance is felt throughout length of the stroke, 
the shock absorber need not be replaced. A faint 
hiss (‘‘orifice swish’’) is considered normal, but 
a gurgling noise denotes air bubbles in the fluid, 
and the shock absorber should be replaced. 


5. Stabilizer Bar 


a. Removal 


1. Remove nut, retainer, and grommet from 
bottom of each link, Fig. 3-8. 


2. Remove bolts from mounting brackets that 
hold stabilizer to frame, and remove brackets 
and stabilizer. 


3. Remove rubber bushings from stabilizer bar, 
and remove grommets, retainers, spacers, and 
links from ends of stabilizer bar. 


b. Installation 


1. Position stabilizer bar under front frame 
side rails and slide rubber bushings in place. 
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Fig. 3-8 Front Stabilizer Linkage 


"> GaSe 64> FD -'- 


a 


\ 7 


2. Install mounting brackets over rubber bush- 
ings and secure with bolts, Fig. 3-8. Tighten 
bolts to 20 foot-pounds. 


3. Install grommets, retainers, links, and 
spacers on ends of stabilizer bar, making certain 
that retainers and grommets are arranged exactly 
as shown in Fig. 3-8. 


4. Install grommet, retainer, and nut on bottom 
of each link. Tighten nut to end of threads. 


6. Tie-Strut and Bushings 


a. Removal 


1, Raise front end of car and place jack stands 
under frame. 


2. Disconnect stabilizer link from lower arm 
on side from which tie-strut is to be removed. 


3. Remove locknut, bushing retainer, and bush- 
ing from forward end of tie-strut, Fig. 3-9. 


4. Remove two bolts securing tie-strut to lower 
suspension arm and remove strut. 


5. Remove rear bushing, spacer, and retainer 
from tie-strut. 


6. Remove rear locknut from tie-strut if 
necessary. 


NOTE: If replacing only bushings, do not 
disturb rear locknut on tie-strut, otherwise it 
will be necessary to readjust caster and 
camber, 


b. Installation 


1. If rear locknut was previously removed, in- 
stall a new locknut (3/4 inch thick) on threaded 
end of tie-strut, and run nut approximately 3/4 
inch from end of thread, 


2. Install rear bushing retainer on tie-strut with 
concave side against nut. 


3. Insert metal spacer part way through conical 
shaped bushing from small end and install on tie- 
strut with small end toward front of car. 


4. With tie-strut held in a horizontal position, 
install threaded end through frame front cross 
member. 


5. Position opposite end of tie-strut on lower 
suspension arm with pointed end pointing inward 
and install two attaching bolts and nuts loosely. 


6. Install front bushing on end of tie-strut, 
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Fig. 3-9 Front Suspension Tie Strut 


cupped side toward frame, and slide bushing 
against frame cross member. 


7. Install front bushing retainer on tie-strut 
with concave side against bushing, Fig. 3-9. 


8. Start new locknut (5/8 inch thick) on threaded 
end of tie-strut. 


9. Connect stabilizer link to lower suspension 
arm. Make certain that grommets and retainers 
are installed properly. 


10. Lower car, and with car weight on all four 
wheels, position front bushing on metal spacer 
and tighten locknut on front end of tie-strut to 
35 foot-pounds. 


11. Tighten tie-strut to lower arm attaching 
bolt nuts to 55 foot-pounds. 


12. If rear locknut was disturbed during tie- 
strut removal or installation, adjust caster and 
camber as described in Notes lc and 1d. 


7. Front Upper Suspension Arm 
Spherical Joint Seal Replacement 
(On Car) 


1. Raise front end of car and place jack stands 
under lower suspension arms so that shock ab- 
sorber lower mounts rest on jack stands. 


2. Remove wheel and tire assembly. 


3. Remove locknut and special flat washer from 
spherical joint stud. 


4. Scribe a mark on camber eccentric and 
steering knuckle to facilitate alignment at time of 
installation, 


5. Remove joint from knuckle, using a 7/16 
inch steel rod approximately 20 inches long, 
rounded on one end. Install a standard nut part 
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Fig. 3-10 Removing Camber Eccentric 


way on stud and insert rounded end of rod inside 
nut. Strike end of rod with a heavy hammer until 
joint is free from steering knuckle, then remove 
standard nut. 


6. Raise up on upper arm and remove spherical 
joint from steering knuckle. 


7. Remove camber eccentric from joint stud, 
using Puller, J-8990, Fig. 3-10. 


NOTE: In cases where camber eccentric is 
seized or ‘‘frozen’’ to joint stud, remove upper 
suspension arm assembly, and remove camber 
eccentric as a bench operation, 


8. Wipe outer seal surface clean to prevent any 
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Fig. 3-11 Repacking Front Upper Spherical Joint Seal 


dirt from lodging in joint pivot when seal is 
removed. 


9, Remove garter spring from top of seal and 
remove and discard seal and spring. 


10. Clean joint pivot and stud thoroughly, re- 
moving all old grease and any dirt accumulation. 


11. Inspect ball pivot for looseness or binding, 
Note lla. Joint should turn in its socket at 2 to 
4 foot-pounds. If spherical joint is damaged or 
worn, replace joint and arm as an assembly. 


12. Pry out service plug from spherical joint 
cover and discard plug. 


13. Using Repacking Gun, J-9280, and Fitting, 
J-9280-5, apply lubricant until approximately two 
teaspoons of lubricant escapes under the seal at 
the screwdriver, Fig. 3-11. Any water trapped in 
the joint should be forced out by the fresh 
lubricant. 


CAUTION: Make certain that proper type 
lubricant is used when repacking suspension 
joints, as use of any other lubricant will con- 
tribute to premature failure. 


14. Install new service plug in spherical joint 
cover. 


15. Install new seal on spherical joint. Proceed 
as follows: 


a. Compress seal on flat surface to pucker 
small hole of seal, 


b. Place nylon ring over center of puckered 
hole, Fig. 3-12. 


c. Press in on underside of seal, and press 
nylon ring until nylon ring seats itself in groove 
around hole. Continue to press seal until it 
assumes normal shape. 


Fi 


g. 3-12 Installing Nylon Ring on Seal 
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Fig. 3-13 Installing Spring on Upper 
Spherical Joint Seal 


d. Apply a small amount of lubricant around 
hole in seal. Wipe groove in joint housing clean 
and install seal on joint stud. Make certain that 
large groove diameter of seal engages in recess 
(circular groove) around joint housing. 


e. Allow air to enter seal by momentarily pry- 
ing large lip of seal away from joint housing with 
a small] screwdriver. 


ft. Grasp smaii end of seaj and extend toward 
threaded end of stud. 


g. Instail new garter spring on the smaller 
flanged surface of Spring Installer, J-9148, and 
lubricate inside diameter of installer with sus- 
pension lubricant. 


h. Install spring on seal using Garter Spring 
Installer, J-9148, Fig. 3-13. Make certain that 
spring secures lip of seal in recess all around 
joint housing. 


NOTE: If spring should separate where it 
is joined together, it is not an indication that 
the spring is broken. Join spring ends together 
and lock by twisting male end counterclockwise 
approximately 2-3 turns. Ends will thread into 
each other upon releasing. 


16. Apply a light coating of grease on outside 
taper of camber eccentric and install camber 
eccentric on joint stud. 


17. Thoroughly clean inside of steering knuckle 
and install joint stud and camber eccentric in 
steering knuckle, remembering to align scribe 
marks on eccentric and knuckle. 


18. Install standard nut on joint stud and tighten 
nut until camber eccentric locks in knuckle; then 


remove standard nut and install special flat wash- 
er and new locknut, tightening to 60 foot-pounds. 


19. Install wheel assembly, remove jack stands 
and lower car. 


20. Check camber and adjust if necessary as 
described in Note 1d. 


8. Repacking Front Lower Suspension 
Arm Spherical Joint Seal 


1. Raise car, 


2. Clean off all road deposits from affected 
lower spherical joint seal and remove plug at 
bottom of joint housing. 


3. Using Repacking Gun, J-9280, and fitting, 
J-9280-5, apply lubricant until grease is forced 
out between upper end of seal and knuckle, Fig. 
3-14. Any water trapped in the joint should be 
forced out by the fresh lubricant, 


NOTE: After removing repacking gun, allow 
8 to 12 inches of lubricant to escape through 
fitting to relieve seal pressure before install- 


ing plug. 

4. Install new rubber plug. 

5. Inspect seal for cuts, chafes, or pin holes. 
Escape of lubricant from any place other than 
top of seal indicates a damaged seal that should 


be replaced. 


6. Repeat steps 2 through 5 on opposite side 
of car, 


7. Lower car. 
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Fig. 3-14 Repacking Front Lower Spherical 
Joint Seal 
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9. Front Lower Suspension Arm 
Spherical Joint Seal Replacement 
(On Car) 


1. Raise front end of car and place jack stands 
under lower suspension arms approximately 2 
inches inboard of spherical joints. 


CAUTION: Jack stands must be used to 
prevent lower arm from swinging down when 
locknut is removed from joint stud. 


2. Remove wheel assembly. 


3. Remove locknut from lower spherical joint 
stud and install a standard nut on joint stud, 
running nut to within two threads of steering 
knuckle support. This nut will prevent lower arm 
from dropping down when joint stud is broken free 
of steering knuckle. 


4, Raise front end of car slightly off jack 
stands with hydraulic jack. 


5. Strike steering knuckle with a heavy hammer 
in area of spherical joint stud to break stud loose. 


6. Lower car on jack stands, being certain 
that rebound bumper on upper arm clears frame, 
and remove standard nut from joint stud. 


7, Raise up on upper arm and remove steering 
knuckle from lower joint stud. 


8. Wipe outer seal surface clean to prevent any 
dirt from lodging in joint pivot when seal is 
removed. 


9. Pry copper band off bottom of seal. Remove 
and discard seal and band. 


10, Clean joint pivot and stud thoroughly, re- 
moving all old grease and any dirt accumulation. 
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Fig. 3-15 Removing Spherical Joint from Lower Arm 


11. Inspect ball pivot for looseness or binding, 
Note llb. Free play should not exceed 1/16 inch 
as the joint operates vertically in its socket. 
Replace joint if it exceeds this limit. 


12. Pry service plug from spherical joint and 
discard plug. 


13, Using Repacking Gun, J-9280, and Fitting, 
J-9280-5, repack joint through plug hole with 
lubricant. Force lubricant into joint until enough 
comes through to flush out any moisture and 
foreign material. Usually one or two ounces will 
be needed. Wipe off surplus. 


CAUTION: Be certain that only suspension 
lubricant is used. 


14, Install new seal on spherical joint and se- 
cure band. 


CAUTION: Spherical joint housing at point 
of seal contact must be completely dirt and 
grease free to insure a good seal when band is 
installed. 


15. Install new service plug. 


16. Guide spherical joint stud into steering 
knuckle support. 


17. Install standard nut on joint stud and tighten 
nut until joint stud seats in steering knuckle 
support. 


18. Remove standard nut and install locknut on 
joint stud, tightening to 65 foot-pounds. 


NOTE: A large quantity of grease will purge 
from the upper end of joint because seal volume 
is reduced when installed in steering knuckle. 


19. Install wheel assembly and adjust wheel 
bearings as described in Section 10, Note 3a. 


20. Replace wheel disc, remove jack stands 
and lower car. 


10. Front Lower Suspension Arm 
Spherical Joint 


a. Removal 


1. Remove lower suspension arm and coil 
spring as described in Note 14a, 


2, Remove band and seal from spherical joint. 


3. Using an arbor press, position Support, 
J-8999-7, on press anvil and place lower arm on 
Support with spherical joint cover resting in 
Support. 
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Fig. 3-16 Installing Spherical Joint in Lower Arm 


4. Position Spherical Joint Remover, J-8999-9, 
over joint stud until it seats on joint housing, 
Fig. 3-15, and press spherical joint out of arm. 


b. Installation 


1. Using an arbor press, position Support, 
J-8999-7, on press anvil and place lower arm on 
Support, bottom side up, so that spherical joint 
mounting hole is encompassed by support. 


2, Insert new spherical joint in arm, stud end 
first, aligning joint housing with mounting hole. 


3. Position Spherical Joint Installer, J-8999-5, 
on flanged portion of joint housing, Fig. 3-16,and 
press spherical joint into arm until joint flange 
bottoms on mounting hole flange. 


4. Install lower suspension arm and coil spring 
as described in Note 14b. 


11. Front Suspension Spherical 
Joint Checking Procedure 


If spherical joints show signs of looseness or 
wear, they should be checked by following proce- 
dure after first disconnecting ball stud from 
steering knuckle, 


a. Upper Spherical Joint 


Using regular spherical joint stud nut and a 
second nut as a locknut, turn joint in its socket 
with a torque wrench. It should read 2-4 foot- 
pounds. Replace a joint that is too loose or too 
tight. 


b. Lower Spherical Joint 


The lower spherical joint is designed to turn 


freely in its socket and cannot be checked with a 
torque wrench. It should be checked by noting 
amount of free play as joint is worked vertically 
in its socket. Free play should not exceed 1/16 
inch, Replace joint if it exceeds this limit. 


NOTE: If joints are to be cleaned, use a 
clean cloth only. Do not use solvent, 


12. Front Upper Suspension Arm 


a. Removal 


1. Raise front end of car, place jack stands 
under lower suspension arms and remove wheel. 


2. Remove locknut and special flat washer from 
upper spherical joint stud. 


3. Remove joint from knuckle using a 7/16 inch 
steel rod approximately 20 inches long, rounded 
on one end. Thread a standard nut part way on 
stud and insert rounded end of rod inside nut. 
Then, using a heavy hammer, strike end of rod 
until joint is free from steering knuckle, Fig. 
3-5. 


4. Remove locknuts and shaft mounting bolts at 
frame tower, Fig. 3-17,and remove upper sus- 
pension arm and shaft assembly. 


5. Remove bolt, lockwasher, and flat washer 
from each end of shaft and remove ground strap. 


6. Camber eccentric may be removed from 
spherical joint stud if necessary, by using Puller, 
J-8990. 


NOTE: Do not attempt to remove spherical 
joint from upper suspension arm. Since it is 
welded to arm, any rewelding could damage 
joint seal or weaken arm. The upper arm and 
spherical joint are serviced as an assembly. 
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Fig. 3-17 Upper Arm and Shaft Assembly Installed 
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b. Installation 


1. Position upper arm assembly on frame tower 
and install mounting bolts and locknuts, Fig. 3-17. 
Tighten nuts to 60 foot- pounds. 


NOTE: It may be necessary to remove or 
temporarily reposition generator in order to 
apply torque wrench to locknuts on right side 
of car. 


2. Install camber eccentric on joint stud if 
previously removed. 


3. Guide joint stud and camber eccentric into 
upper end of knuckle and install a standard nut 
on end of joint stud. 


4. Tighten nut until camber eccentric locks in 
knuckle; then remove standard nut and install 
special flat washer and locknut. Tighten nut to 
60 foot- pounds. 


5. Install wheel and lower car. 
6. Install ground strap on one end of arm. 


7. Install flat washer, lockwasher and shaft 
attaching bolt on each end of shaft, securing 
ground strap under bolt head. Tighten bolts to 
60 foot-pounds. 


8. Check wheel alignment and adjust if 
necessary. 


13. Front Upper Suspension Arm 
Shaft and Bushings 


It will be necessary to make two spacers from 
cold rolled steel or similar material to facilitate 
removal of bushings from shaft. Dimensions of 
the spacers are shown in Fig. 3-18. Also provide 
two 1/2 inch x 2 inch bolts with nuts to hold 
spacers in position around shaft. 


a. Removal 


1. Remove bolt, lockwasher, and flat washer 
from each end of shaft and remove ground strap. 


sure de coeatcomnenonemeeareneaesn 


Fig. 3-18 Bushing Remover Spacer 


Driver 
J-8999-6 


Extruded 
Flange 


Fig. 3-19 Removing Bushing from Upper Arm 


2. Install spacers on shaft between arm ends. 
Secure spacers to shaft with bolts and nuts, 
Fig. 3-19. 


3. Apply a liberal amount of penetrating oil 
between bushing sleeve and arm. 


4. Position Support, J-8999-2, on anvil of arbor 
press and place one end of arm on support with 
outer end of bushing resting in support. 


5. Insert Driver, J-8999-6, through bushing in 
Opposite arm and thread Driver into end of shaft. 


6. Drive shaft downward until spacer plates 
touch extruded flanges of control arm, Fig. 3-19. 


7. Remove arm assembly from arbor press. 
Remove Driver, insert on opposite end, and re- 
peat steps 4 and 5, 


8. Remove arm assembly from arbor press 
and remove Driver. 
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If necessary, tap end of bushing with hammer to 
complete its removal. Also tap in opposite di- 
rection to complete shaft removal from suspen- 
sion arm. 


9. Place end of shaft in vise with sleeve extend- 
ing above vise jaws. Then place a bolt or drift 
pin against inner side of sleeve and hammer 
sideways, expanding split sleeve to aid in removal. 


10, Remove remaining bushing either by driv- 
ing out in vise, or by pressing out in arbor press. 


11. Remove remaining sleeve in same manner. 


12. Remove spacers from shaft. 


b. Installation 


1. Position Bushing Installer, J-8999-16 (part 
of Bushing Installer Set, J-8999-15), on arbor 
press anvil. * 


2. Insert bushing in one end of arm and place 
arm and bushing on Bushing Installer, with outer 
end of bushing seated in Installer, Fig. 3-20. 


3. Place shaft between arm ends, aligning end 
of shaft with bushing inner sleeve. 


4, Position bushing on opposite end of shaft, 
and place the other Bushing Installer, T-8999-16, 
on top of bushing. Hold assembly in place by 
exerting slight pressure on arbor press, Fig. 
3-20. ‘ 


5. Check alignment of bushings, arm ends, and 
shaft. 


6. Install Spacer, J-8999-1, around shaft be- 
tween arm ends to prevent arms from collapsing 
when bushings are installed. 


7. Using arbor press, press bushing onto shaft 
until both bushing flanges bottom on arms. 


NOTE: It is possible that both bushing inner 
sleeves may not butt flush against shaft shoul- 
der. However, when bushing attaching bolts 
are tightened, bushing inner sleeves will seat 
themselves. 


8. Remove arm assembly and installer tools 
from arbor press, and remove spacer tool. 


9. Install ground strap on one end of arm. 
10. Install flat washer, lockwasher, and bolt 
on each end of shaft, securing ground strap under 


bolt head. 


NOTE: Do not torque bolts until arm assem- 


Installer Set é 


J.8999-15 


J-8999.) fea 


4 ss 


Fig. 3-20 Installing Shaft and Bushing in Upper Arm 


bly is installed on car. Proper torque for these 
bolts is 60 foot-pounds with car on ground. 


14. Front Lower Suspension Arm 
and Coil Spring 
a. Removal 


1. Disconnect front shock absorber at its upper 
mount. 


2. Raise front end of car and place jack stands 
under front frame side rails. 


3. Disconnect stabilizer link from lower arm 
that is to be removed. 


4. Disconnect tie-strut at lower arm. 


5. Remove bolt securing shock absorber to 
lower arm and remove shock absorber. 


6. Remove wheel assembly. 


7. Remove nut from pivot bolt in lower arm 
at frame mount. 


8. Position hydraulic jack under outboard end 
of lower suspension arm so that jack is support- 
ing arm. 

9. Remove locknut from lower spherical joint 
stud, Install standard nut on joint stud and run 
nut to within two threads of knuckle. 


NOTE: Nut will prevent lower arm from 


LL 


3-16 FRONT SUSPENSION (144) 


dropping when joint stud is broken free of 
steering knuckle. 


10. Strike knuckle with a hammer in area of 
spherical joint stud to break joint loose. To 
facilitate removal of joint stud from knuckle, 
raise opposite rear corner of car to help com- 
press spring. 


11, Use jack to lift spring load from nut and 
remove nut from joint stud, 


12, Slowly lower jack and remove spring, 


13. Remove pivot bolt from lower arm at frame 
mount and remove arm. 


b. Installation 


1. Position inboard end of lower arm in frame 
mount and install pivot bolt. Do not install nut 
at this time. 


2. Install end of spring in upper seat of frame. 
If working with left spring, rotate spring until 
end is flush with front of lower control arm, Fig. 
3-21. If working with right spring, end should be 
flush with rear of right contro] arm. 


NOTE: Raised edge on top of arm faces 
front of car on right side and rear of car on 
left side. 


3. With aid of a helper and with jack placed 
under lower arm, Fig. 3-22, raise arm into posi- 
tion. Spring may have a tendency to rotate as 
arm is raised, mispositioning spring. Top of 
spring must seat within the five depressions on 
frame tower, and bottom end must be flush to one 
inch back of the front of left lower arm, or flush 
to one inch forward of the back of right lower 
arm. 


Fig. 3-21 Locating End of Spring 


Fg. 3-22 Coil Spring Installation 


4, Guide spherical joint stud into steering 
knuckle. 


5. Instal standard nut on joint stud and tighten 
nut until jdnt stud seats in knuckle. 


6. Remove standard nut and install locknut on 
joint stud, tightening to 65 foot-pounds. 

7. Install nut on lower suspension arm pivot 
bolt. Do not tighten this nut until car is on all 
four wheels. 


8. Insert shock absorber assembly up into coil 
spring and guide stem through tower in frame 
cross memter. Place lower end in position on 
lower suspmsion arm, Install pivot bolt, lock- 
washer, and nut. Do not tighten nut until car is on 
all four wheels. 


9. Install tie-strut on lower arm, securing with 
two bolts arn nuts. Tighten nuts to 35 foot- pounds. 


10, Connect stabilizer link to lower arm. 
11. Install wheel assembly. 


12. Replace wheel disc and lower front end 
of car. 
13. Connect shock absorber at its upper mount. 


14. Tighten rut on lower suspension arm pivot 
bolt to 60 foot-younds. 


15. Tighten aut at shock absorber lower mount 
in lower arm ‘0 60 foot- pounds. 


16. Check vheel alignment and adjust if 
necessary. 
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BUSHING 
REMOVER 
J-8999-10 


SUPPORT 
J-8999-2 


Fig. 3-23 Removing Bushing from Lower Arm 


15. Front Lower Suspension 
Arm Bushing 


a. Removal 


1. Remove lower suspension arm and coil 
spring as described in Note 14a. 


2. Use a stiff wire brush to clean the small 
outer diameter end of the bushing and the portion 
of the bushing between the legs of the arm. 


NOTE: This step will help prevent corro- 
sion on the bushing outer sleeve from gouging 
grooves in the arm upon removal. 


3. Position Support, J-8999-2, on arbor press 
anvil and insert larger diameter end of bushing 
in support. 


4. To prevent lower arm from collapsing when 
bushing is pressed out, place Spacer J-8999-20 
around inner flange of lower control arm. Inner 
flange is located on larger diameter bushing side. 


5. Position Bushing Remover, J-8999-10, on 
sleeve, Fig. 3-23,and press bushing out of arm. 


6. Inspect bushing holes in front lower control 
arm for distortion or gouges in holes. If arm is 
damaged, it will be necessary to replace the 
front lower control arm as an assembly. 


b. Installation 


1. Position Support, J-8999-2, on arbor press 
anvil and insert smaller diameter flanged end of 
bushing mount in support. 


2. Install new bushing in arm, smaller diameter 
end of bushing first, until bushing pilots itself in 
opposite flanged end. 


BUSHING 
INSTALLER 


SPACER 
J-8999-20 


BUSHING 
INSTALLER 


Fig. 3-24 Installing Bushing in Lower Arm 


3. Place Spacer, J-8999-20, around inner flange 
of lower control arm. 


4, Place Bushing Installer, J-8999-16, on Sup- 
port, J-8999-2, Fig. 3-24. 


5. Position Bushing Installer, J-8999-9, over 
end of bushing and press bushing into arm until 
the end of the inner sleeve bottoms on Bushing 
Installer, J-8999-16. 


6. Install lower suspension arm and coil spring 
as described in Note 14b. 


16. Steering Knuckle 
a. Removal 


1. Raise front end of car and place jack stands 
under front frame side rails. 


2. Remove wheel assembly and brake drum. 


3. Straighten locking plate on anchor bolt, re- 
move anchor bolt, locking plate, and two bolts 
securing brake backing plate to steering knuckle. 
Position steering arm out of way. 


4. Remove support plate, grease guard, and 
brake backing plate from steering knuckle spindle, 
Fig. 3-25 and wire backing plate to a convenient 
location to prevent damage to brake hose. 


5. Place jack under lower suspension arm on 
side from which steering knuckle is to be 
removed. 


EEE 
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Steering Knuckle Backing Plate Support Plate 


Steering Arm 
Grease Guard 


Grease Retainer 


Bearing Assembly 


Brake Drum 
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Washer 


Cotter Pin 
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Bearing Assembly Dust Cap 


Fig. 3-25 Front Wheel Disassembled 


6. Remove locknut from lower joint stud and 
strike knuckle support with a mallet in area of 
joint stud to break joint loose. 


7. Remove locknut and special flat washer from 
upper spherical joint stud. 


8. Remove joint from knuckle using a 7/16 inch 
steel rod approximately 20 inches long, rounded 
on one end. Thread a standard nut part way on 
stud and insert rounded end of rod inside nut. 
Then, using a heavy hammer, strike end of rod 
until joint is free from steering knuckle. 


9. Raise up on upper arm and remove joint 
stud from upper steering knuckle support. 


10. Remove steering knuckle from lower joint 
stud. 


b. Installation 


1. Guide upper joint stud into steering knuckle 
upper support and install a standard nut on joint 
stud, Tighten nut until camber eccentric locks 
in knuckle, then remove standard nut and install 
special flat washer and locknut, tightening to 60 
foot- pounds. 


2. Guide lower spherical joint stud into steer- 
ing knuckle lower support. 


3. Install standard nut on joint stud and tighten 
until stud locks in knuckle, then remove standard 
nut and install locknut, tightening to 65 
foot- pounds. 


4. Position brake backing plate on steering 
knuckle spindle, install locking plate, and start 
anchor bolt into upper knuckle support. 


5. Install grease guard and support plate on 
steering knuckle spindle. Position steering arm 
between lower knuckle and brake backing plate 
and install two bolts through knuckle, arm, and 
brake backing plate assembly. Tighten to 60 
foot- pounds. 


NOTE: Install bolts with bolt heads against 
mounting boss of steering knuckle and nuts 
butting against support plate, Fig. 3-25. 


6. Tighten anchor bolt to 100 foot-pounds and 
bend locking plate over one flat of bolt head. 


7. Install brake drum and wheel assembly. 
8. Adjust wheel bearings. 


9. Replace dust cap and wheel disc and lower 
car. 


10. Check wheel alignment and adjust if 
necessary. 


17. Steering Arm 


a. Removal 


1. Raise front end of car and place jack stands 
under front frame side rails. 
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TIE ROD END PULLER 
J-21930 


STEERING ARM 


Fig. 3-26 Removing Tie Rod Joint Stud from 
Steering Arm 


2. Remove wheel assembly and brake drum. 


3, Straighten locking plate on-anchor bolt and 
loosen anchor bolt. 


4. Remove two bolts securing brake backing 
plate to steering knuckle, and drop steering arm 
and tie-rod end. 


5. Remove cotter pin and nut from joint stud 
on end of tie-rod., 


6. Remove tie-rod joint stud from steering 
arm, using Tie-Rod End Puller, J-21930, Fig. 
3-26, and remove steering arm, 


b. Installation 


1, Position steering arm’ between lower steer- 
ing knuckle support and brake backing plate and 


install two bolts through knuckle, arm, and brake 
backing plate assembly. Tighten to 60 foot-pounds. 


NOTE: Install bolts with bolt heads against 
mounting boss of steering knuckle, and nuts 
butting against support plate, Fig. 3-25. 


2. Tighten anchor bolt to 100 foot-pounds, and 
bend locking plate over one flat of bolt head. 


3. Install tie-rod end joint stud in steering 
arm and secure with nut, tightening to 40 foot- 
pounds. Install cotter pin. 


4, Install brake drum and wheel assembly. 


5. Adjust wheel bearings as described in Sec- 
tion 10, Note 3a. 


6. Replace dust cap and wheel disc and lower 
car. 


7. Check wheel alignment and adjust if 
necessary. 


18. Bent Parts Straightening 


The straightening of bent parts in the front 
suspension system should be attempted only with- 
in the following limits. 


Parts should be replaced ra 


rr r 
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ened if they are sprung out of teen a more 
than five degrees. Excessive bending of parts 
when cold may result in stresses or cracks in- 
visible to the naked eye, which make the part un- 
safe for use. Straightening with heat will destroy 
the effect of previous heat treatment, leaving the 
steel seriously weakened. 


Welding of parts subjected to high stresses 
should never be attempted, because the welding 
process will change the grain structure of the 
metal, making it unsafe. 
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FRONT SUSPENSION DIAGNOSIS CHART 


Drag link height not properly 
adjusted. 


Car pulls to one side 


Uneven tire pressure. 


Uneven tire wear. 
Brakes grabbing. 


Uneven caster or camber. 


Rear wheels not tracking with 
front wheels. 


. 


Shock absorbers inoperative. 
Wheel bearings adjusted tvo 
tight. 

Front springs sagging. 

Upper or lower suspension 
arm mounting bolts loose, 


Steering arm bent. 


Frame bent or broken. 


Steering gear valve off center. 


Scuffed tires Toe-in incorrect. 


Excessive speed on turns. 


Tires improperly inflated. 


Wheels or tires out of round. 


Suspension arm bent or 
twisted. 


Excessive tire or wheel 


runout, 


Cupped tires 


Tires improperly inflated. 


out of balance. 


Wheels, tires or brake drum 


Adjust drag link height. 


Inflate tires to proper 
pressure. 


Interchange tires. 
Clean and adjust. 
Check and adjust caster or 


camber as necessary. 


Check alignment of rear 
wheels with front wheels. 


Replace shock absorbers. 
Check for binding with front 


wheels off floor. Adjust and 
lubricate bearings. 


Check spring height and re- 
place if necessary. 


Tighten to specified torque. 


Replace with new arm. 


Check frame for proper align- 
ment or breakage. Repair or 
replace as necessary. 


Install new valve assembly. 


Adjust toe-in to specifications. 


Advise driver. 


Inflate 
pressure. 


tires to proper 


Check for wheel and tire wob- 
ble. See that wheels and tires 
are properly mounted. Replace 
wheels or tires if necessary. 


Replace arm. 


Compensate for runout as ex- 
plained in Section 10, Note 2. 


Inflate tires to proper 
pressure. 


Balance wheels and tires. 
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CONDITION CORRECTION 


Cupped Tires (cont’d.) Replace shock absorbers. 


Front shock absorbers 
inoperative. 


Worn upper spherical joints. Replace arm assembly. 


Worn lower spherical joints. Replace joints. 


Incorrect drag link height. Correct according to speci- 


fications. 


Wheel bearings incorrectly ad- 
justed or worn. 


Adjust or replace bearings as 
necessary. 


Front wheel shimmy Wheels, tires or brake drums Balance wheels and tires. 


out of balance. 


Check for tire and wheel wob- 
ble or out of round. See that 
wheels and tires are properly 
mounted. 


Wheels or tires out of round. 


Rough tire. 


Isolate and replace. 


Steering gear or steering con- 
nections incorrectly adjusted 
or worn. 


Check and adjust to speci- 
fications. 


Worn spherical joints. Replace lower joints and/or 


upper arm assembly. 


Damaged spherical joint seals. Replace and repack seals. 


Front wheel bearings incor- 
rectly adjusted or worn. 


Adjust or replace if necessary. 


Shock absorbers inoperative. Check and replace if nec- 


essary. 


Car wanders Steering gear or connections 


adjusted too loose or worn. 


Adjust or install new parts as 
necessary. 


Check and adjust to specifi- 
cations, 


Drag link height incorrect. 


Replace lower joints and/or 
upper arm assembly. 


Worn spherical joints. 


Toe-in or caster incorrectly 
adjusted. 


Adjust toe-in and caster. 


Tires which are not original Install original equipment. 


equipment. 


Check spherical joint seals for 
damage. If necessary, replace 
seals and repack joints. 


Excessive friction in front 


suspension. 


Check standing height and ad- 
just as necessary. 


Front’ standing height in- 
correct. 


Upper or lower suspension Tighten to specified torque. 


arm mounting bolts loose. 
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CONDITION CAUSE CORRECTION 


Road shock High tire pressure, 


Deflate tire to proper 
pressure, 


Steering gear or connections 
incorrectly adjusted. 


Adjust steering gear and 
connections. 


Shock absorbers inoperative. Check shocks and replace if 


necessary. 


Front springs weak or sagging. 


Check spring height and re- 
place if necessary. 


Install new tires of correct 
size and type. 


Non-standard or incorrect size 
tires used. 


Excessive friction in front 


suspension. 


Hard riding Check spherical joint seals for 
damage. If necessary, replace 


seals and repack joints. 


Tires overinflated. Correct tire pressure. 


Shock absorbers. Check and replace if nec- 


essary. 


Springs with incorrect rating 
being used. 


Install springs with correct 
rating. 


TORQUE SPECIFICATIONS (EXCEPT 693) 


Application | sue | Foot-Pounds 


Anchor bolt, brake backing plate to 
steering knuckle ........-e+e--s 


Material 
No. 


Steering knuckle and arm to brake 
backing plate 2.3 6 6.6 as SW le « 


Spherical joint to knuckle (lower)... . 
Spherical joint to knuckle (upper)... . 


Stabilizer bracket to frame attaching 


Swen SETH eS BiG ee  & Be 6 «@ 


ee Bit Mts Pith ws e & 4 8 ie 


Suspension arm shaft attaching bolts 
(at bushings) 1-1/4" .......... 


Suspension arm to frame (lower) .... 
Front shock absorber to lower arm nut 


Tie rod adjuster clamp nuts ...... 


Tie rod pivots to steering arms 


Tie-strut to lower arm .......+.e-. 


Tie-strut to frame at front bushing. . . 


NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings, and steel classifications. 
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SPECIFICATIONS 


All Series 
Unless Otherwise Noted 


Steering axis inclination 


Camber of front wheels 
+3/8° to -1/8° 
+1/8° to -3/8° 


(Left wheel must have 1/4° to 1/2° more positive camber 
than right wheel to compensate for crowned road pull. 
See chart on Page 3-6 for acceptable camber combinations.) 


Preferred camber 


(Caster variation between wheels not to exceed 1/2°). 
Toe-in (car on ground) 3/16" to 1/4" 


Turning radius (curb to curb) 
680, 681 22* 10" 
682, 683 22' 3-1/2" 
Fleetwood Seventy-Five Sedans and Limousines 
Commercial Chassis 8" 
Outside wheel angle with inside wheel at 20° is 18° 10°. 


FRONT COIL SPRING CHART 


68069, 68169 (Without Automatic 
Climate Control)... . «awe. 8 eo 


68069, 68169, 68247, 68347 (With 
Automatic Climate Control)... . 


68249, 68269, 68349, 68369 (Without 
Automatic Climate Control). ... 


68249, 68269, 68349, 68369 (With 
Automatic Climate Control). . 


68247, 68347, 68367 (Without 
Automatic Climate Control). ... 


Orange - AG 315-335 Ibs. 


Yellow 340-360 ibs. 


Gray - AC 315-335 lbs. 


Dk. Blue 315-335 lbs. 


Lt. Blue 
GOTZ3, (69933 saws & sa mes ow « Purple - AL 


315-335 lbs. 
437-463 lbs. 
582-618 lbs. 


ra ee ee a ee ne ae eee Green 


HEAVY DUTY 
All but 69723, 69733, 69890 398-422 
69723, 69733, 69890 ......... Lilac - 582-618 Ibs. 


*Springs may be identified by a color daub, code letters or both. 
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Al 


Fig. 3-27 Special Tools (Except 693) 


J-8999 Front Suspension Service Set J-9231 Camber Adjusting Wrench 


None Bushing Remover Spacer (2) J-9280 Repacking Gun (Spherical Joints) 
J-21930 | Tie Rod End Puller J-9148 Garter Spring Installer 
J-8990 Puller Front Suspension J-8999-20 | Spacer 


(153) FRONT SUSPENSION 3-25 


sss 


FLEETWOOD ELDORADO 
GENERAL DESCRIPTION 


The service information that follows pertains 
only to the Fleetwood Eldorado. All other service 
procedures and recommendations for the Eldorado 
are the same as those for the standard car, as 
given in the first part of this section, 


The front suspension on the Fleetwood Eldorado 
(693 Series), consists of two upper and two lower 
control] arms, a stabilizer bar, shock absorbers 
and a right and left torsion bar, Fig. 3-29. Tor- 
sion bars are used instead of the conventional 
coil springs. The front end of the torsion bar is 
attached to the lower control arm. The rear of 
the torsion bar is mounted into an adjustable arm 
in the torsion bar crossmember, The standing 
height of the car is controlled by this adjustment. 


19. Hub, Bearing and Retainer 
(Figs. 3-28 and 3-30) 


a. Removal 


1, Remove wheel disc, 


STEERING KNUCKLE 


2, Loosen wheel mounting nuts, 
3. Remove drive axle cotter pin, 
4, Loosen hub to drive axle nut. 


5, Raise car and place jack stands near outer 
end of lower control arms, 


6. Remove hub nut, washer and wheel mounting 
nuts, and remove wheel and tire, 
7. Remove drum, 

NOTE: On cars with disc brakes, remove 
caliper assembly as described in Section 5, 
Note 26a, Eliminate steps 8 and 9 that follow 
and proceed with step 10, 

8. Remove brake line clip attached to chassis, 
9, Separate brake hose from brake line. 


10, Remove upper spherical joint cotter pin and 
loosen nut, 


BEARING 


BEARING RETAINER 


Fig. 3-28 Front Hub, Bearing and Retainer 
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RETAINER 


TORSION BAR 


CROSSMEMBER 


ADJUSTER 2s 
NUT SS ; 


RETAINER 


DIRECTION OF BOLT 
INSTALLATION OPTIONAL 


CAM-UPPER 
CONTROL ARM 


ed 


TORSION BAR 


STABILIZER BAR 


Fig. 3-29 Front Suspension Disassembled (693) 
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SHIELD 


STEERING 


KNUCKLE 


Fig. 3-30 Front Hub Bearing and Retainer 
(Disc Brake) 


11, Using a hammer and drift, strike steering 
knuckle until upper spherical joint is loose. 


12, Remove tie rod end cotter pin and nut, 


13, Using Tie Rod End Puller, J-21930, dis- 
connect tie rod end at steering knuckle. 


14, Remove lower spherical joint cotter pin 
and nut, 


15. Using Ball Joint Puller, J- 22292, and adap- 
ter, J-22292-3, disconnect lower spherical joint. 


16. Remove upper spherical joint nut and re- 
move joint stud from steering knuckle, 


17, Remove hub, backing plate and knuckle as 
an assembly, 


b. Disassembly (Fig. 3-31) 


1, Install Small Bushing, J-22214-1, in upper 
end of steering knuckle. 


2, Install Large Bushing, J-22214-2, in lower 
end of steering knuckle. 


3. Install Small Pilot, J-22214-6, through steer- 
ing knuckle and into hub, 


4. Install Knuckle Remover, J-22214-5, be- 
tween upper and lower ends of steering knuckle. 


5. Secure knuckle remover to steering knuckle 
by installing two small bolts, J-22214, through 
bushings previously installed, 


6, Secure Knuckle Remover, J-22214-5, with 
assembly attached, in a vise, Fig. 3-32, 


BOLT J-22214-4 
KNUCKLE REMOVER 
J-22214-5 


BUSHING 
J-22214-1 


BOLT J-22214-3 
BUSHING 


J-22214-2 
y 
BOLT J-22214 


STEERING KNUCKLE 


Fig. 3-31 Hub and Bearing Removal Tools 


7. Coat Large Bolt, J-22214-4 with E.P, 
chassis lubricant and install bolt in Knuckle 
Remover, J-22214-5, 


8. Tighten Large Bolt, J-22214-4, until hub is 
pressed out of bearing, 


9, Remove Large Bolt, J-22214-4, and Small 
Pilot, J-22214-6, 


NOTE: On cars with disc brakes, remove 
four bolts securing bearing retainer to backing 
plate. The bolts securing the retainer, pass 
through the steering knuckle from the back side 
and into the bearing retainer, Eliminate step 
10 which follows and proceed with step 11, 


KNUCKLE REMOVER 
J-22214-4 


J-22214-6 


Fig. 3-32 Removing Hub from Knuckle 
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10, Remove four bearing retainer bolts from 
inner face of assembly and remove bearing 
retainer, 


ll, Install Large Pilot, J-22214-3, through 
steering knuckle and seat pilot on bearing. 


12, Coat Large Bolt, J-22214-4, with E.P. 
chassis lubricant and install bolt in Knuckle 
Remover, J-22214-5. 


13, Tighten Large Bolt, J-22214-4, until bush- 
ing is pressed out of steering knuckle. 


14. Remove hub and bearing tools from steer- 
ing knuckle, 


15, Pry steering knuckle to drive axle seal out 
of steering knuckle and discard seal. 


16. If steering knuckle is removed from back- 
ing plate, discard O-ring between steering knuckle 
and backing plate. 


c. Assembly 


1, Install bearing retainer over small end of 
hub, 


2, Lubricate new bearing with E.P. chassis 
lubricant. 


3. Position bearing retainer and bearing on hub 
and place hub on arbor press with bearing seated 
on bed of press, Install Bushing Installer, 
J-8999-16, in stud end of hub and press bearing 
on hub, Fig. 3-33. 


4, If steering knuckle was removed from back- 
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Fig. 3-33 Installing Bearing on Hub 


ing plate, install a new O-ring and attach steering 
knuckle to backing plate. 


5. Lubricate bearing and steering knuckle and 
press hub and bearing into steering knuckle, 


6. Align holes in bearing retainer with holes 
in backing plate, 


NOTE: On cars with disc brakes, install 
four bolts through steering knuckle and backing 
plate and secure bearing retainer to backing 
plate, Eliminate step 7 which follows. 


7. Install four bolts securing bearing retainer 
to backing plate. 


8. Lubricate new steering knuckle-to-drive axle 
seal with E.P. chassis lubricant. 


9, Using Seal Installer, J-22234, install seal in 
steering knuckle, 


d. Installation 


1. Install lower spherical joint in steering 
knuckle and install nut. Do not tighten nut at this 
time. 


2. Align splines in hub with splines on drive 
axle and install drive axle to hub washer and nut, 


CAUTION: Use extreme care when indexing 
splines in hub with splines on drive axle, 


3. Install upper spherical joint in steering 
knuckle, 


NOTE: On cars with disc brakes, install 
Caliper assembly as described in Section 5, 
Note 26b, Eliminate steps 4, 5, 6, which follow 
and proceed with step 7. 


4, Install brake hose clip and nut on upper 
spherical joint stud. Do not tighten nut at this 
time. 

5. Attach brake hose to brake line. 


6, Attach brake line clip to chassis, 


7. Install tie rod end in steering knuckle and 
install nut, Do not tighten nut at this time, 


8. Tighten nut on upper spherical joint stud to 
40 foot- pounds and install cotter pin, 


NOTE: If cotter pin cannot be installed, 
tighten nut to next hole location and install 
cotter pin. 


9. Tighten nut on lower spherical joint stud to 
40 foot- pounds and install cotter pin, 
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10, Tighten tie rod end nut to 30 foot-pounds 
and install cotter pin, 


11, Install drum, 
12, Install wheel and tire, 


13. Raise car, remove jack stands and lower 
car, 


14, Tighten wheel mounting nuts to 105 foot- 
pounds, 


15, Tighten drive axle to hub nut to 105 foot- 
pounds and install cotter pin, 


16, Install wheel disc, 
17. Bleed and adjust brakes as described in 
Section 5, Note 9, 22, 
20. Steering Knuckle 
a. Removal 
1, Remove wheel disc. 
2, Remove drive axle cotter pin and loosen nut, 
3, Loosen wheel mounting nuts, 


4, Raise car and place jack stands under lower 
control arms, 


5. Remove drive axle to hub nut and washer and 
wheel mounting nuts, 


6. Remove wheel and tire. 
7. Remove drum, 

NOTE: It may be necessary to back off the 
brake shoe adjustment before drum can be 


removed, 


8. Remove hub assembly as described in Note 
19a, 


9, Remove upper spherical joint cotter pin and 
nut, 


10. Remove brake line hose clip from spherical 
joint stud, 


NOTE: Do not loosen spherical joint stud, 
11, Remove brake line clip at chassis, 


12, Bend lock plate on brake backing plate 
anchor bolt up and remove anchor bolt. 


13, Carefully lift brake backing plate outboard 
over end of axle shaft and support so brake line 
and hose are not damaged, 
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Fig. 3-34 Rubber Hose Location 


14, Place a short length of rubber hose over 
the lower control arm torsion bar connector, 
Fig. 3-34, 


NOTE: Use extreme care to prevent dam- 
age to the drive axle constant velocity joint and 
seal on the torsion bar connector, 


15. Using a brass drift and hammer, loosen 
upper spherical joint stud, 


16, Remove cotter pin and nut from tie-rod 
end, 


17, Remove tie-rod end from steering knuckle, 
using Tie Rod End Puller, J- 21930, 


18. Remove cotter pin and nut from lower 
spherical joint stud, 


19, Using Ball Joint Puller, J-22292, and adap- 
ter, J-22292-3, disconnect lower spherical joint 
at steering knuckle, 


NOTE: Use extreme care when installing 
adapter, J-22292-3 between spherical joint seal 
and steering knuckle. 


20, Guide knuckle over end of drive axle and 
remove from car, 


NOTE: If steering knuckle seal is to be re- 
placed, use a pry bar to remove seal from 
knuckle. 

CAUTION: Do not pry against steering 
knuckle hub bearing race, 


b. Installation 


l, lf steering knuckle seal was removed, use 
Seal Installer, J-22234, and install seal inknuckle, 
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2, Guide knuckle over drive axle and install 
lower spherical joint stud into knuckle and attach 
nut. Do not tighten nut at this time. 


3. Install tie-rod end stud into knuckle and at- 
tach nut, Do not tighten nut at this time. 


4, Install upper spherical joint stud into knuckle 
and attach nut. Do not tighten nut at this time. 


5. Install brake line clip on chassis, 


6, Install backing plate onto knuckle with an- 
chor bolt and lock plate. Do not tighten bolt at 
this time, 


7. Remove upper spherical joint nut and install 
brake line hose clip, 


8, Install upper spherical joint nut and tighten 
to 40 foot-pounds and install cotter pin, Bend 
cotter pin up. 


NOTE: If cotter pin cannot be installed, 
tighten nut to next hole and install cotter pin, 


CAUTION: Cotter pin must be bent up to 
prevent interference with or damage to the 
drive-axle constant velocity joint or seal, 


9. Tighten tie-rod end nut to 30 foot- pounds and 
install cotter pin. 


10, Tighten brake backing plate anchor bolt to 
135 foot-pounds and bend lock plate onto flat of 
boit head, 


11. Install hub assembly as described in Note 
19d, 


12, Remove piece of rubber hose on lower con- 
trol arm torsion bar connector, 


13, Install drum. 


14, Install drive axle washer and nut. Do not 
tighten nut at this time. 


15, Install wheel and tire. Do not tighten mount- 
ing nuts at this time. 


NOTE: If brake shoe adjustment was backed 
off, adjust brakes. 


16, Remove jack stands and lower car, 


17, Tighten wheel mounting nuts to 105 foot- 
pounds, 


18. Tighten hub to drive axle nut to 105 foot- 
pounds and install cotter pin, 


NOTE: If cotter pin cannot be installed, 
tighten nut to next hole location and install 
cotter pin, 


19, Install wheel disc. 


20, Check camber, caster and toe-in and adjust 
if necessary, 


21. Steering Knuckle ““O”’ Ring Seal 


a. Removal 


1, Remove wheel and tire, drum and hub as- 
semblies as described in Note 19a, 


2. Remove upper spherical joint cotter pin and 
nut, 


3. Remove brake line hose clip from spherical 
joint stud, 


NOTE: Do not loosen spherical joint stud, 


4, Bend lock plate on anchor bolt up and remove 
anchor bolt, 


5. Remove brake line clip at chassis, 
6. Carefully lift brake backing plate outboard 
over end of axle shaft and support so brake line 


and hose are not damaged, 


7, Remove O-ring seal, Fig. 3-29, 


b. Installation 

1. Install O-ring seal. 

2. Carefully lift brake backing plate inboard 
over end of axle shaft and support so brake line 


and hose are not damaged, 


3. Install anchor bolt and bend lock plate on 
anchor bolt down, 


4. Install brake line clip at chassis, 


5. Install brake line hose clip on upper spher- 
ical joint stud. 


6. Install upper spherical joint nut and cotter 
pin. Tighten nut to 40 foot- pounds, 


NOTE: If cotter pin cannot be installed, 
tighten nut to next hole and install cotter pin. 


7. Install hub assembly, drum, wheel and tire 
as described in Note 19d, 
22. Torsion Bar 
a. Removal 


1. Remove wheel disc. 
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2, Loosen wheel mounting nuts. 
3. Raise car and place on jack stands, 
4, Remove wheel and tire. 


NOTE: Install one or two nuts to prevent 
drum from falling off of car. 


5S. Remove hub cotter pin, nut and washer. 
6, Remove brake line clip attached to frame, 


7. Place a hydraulic jack under lower control 
arm on side that torsion bar is being removed, 


8. Using a hammer and drift, disconnect upper 
spherical joint and remove nut and brake line 
clip, 


9, Disconnect shock absorber at lower mount, 


10, Using Tie Rod End Puller, J-21930, discon- 
nect tie rod end at steering knuckle, 


11, Disconnect stabilizer bar, and discard bolt 
and nut, 


12, Using Ball Joint Puller, J-22292, and Adap- 
ter J~22292-3, disconnect lower spherical joint, 


13. Disengage backing plate assembly from 
drive axle and secure assembly to the upper 
control arm with a piece of wire. 


14, Remove lower control arm to frame at- 
taching nuts, 


NOTE: Do Not remove control arm to frame 
attaching bolts at this time, 


15. Slowly let the hydraulic jack under the 
lower control arm down and position jack out of 
way. 


NOTE: The torsion bar is now unloaded and 
the lower control arm is hanging free, 


16, Remove torsion bar adjusting bolt at frame 
crossmember, 


17, Pull down on outer end of lower control 
arm with one hand, while reaching back with other 
hand to remove torsion bar adjusting nut from 
frame crossmember, 


18. Remove lower control arm to frame at- 
taching bolts, 


19, Disengage lower control arm from frame 
mounts, 


20. Using extreme care, slide lower control 
arm off of torsion bar. Slide torsion bar out of 
frame crossmember retainer and remove from 
car, 


b. Inspection 


1, Check rubber seal for damage, Replace if 
necessary. 


2, A new retainer must be used when the tor- 
sion bar is replaced, 


3. Check torsion bar for nicks, scratches or 
dents, If these conditions exist, the torsion bar 
must be replaced. 


c. Installation 


1, Lubricate both ends of torsion bar for ap- 
proximately 3" with lubriplate, 


2, Lubricate torsion bar retainer in 
crossmember, 


3, Using extreme care, place torsion bar in 
retainer at chassis crossmember, 


NOTE: The torsion bar ends are marked 
and must be installed as indicated. It is pos- 
sible to reverse the torsion bar when installing, 


4, Lubricate lower control arm torsion bar 
connector and position lower control arm on 
torsion bar, 


NOTE: When installing control arm, make 
sure that arm is installed in the on car position 
and is level, Also check torsion bar, making 
certain that torsion bar is fully seated in 
chassis crossmember. 


5. Using a hydraulic jack, raise lower control 
arm into position and install in mounts on chassis, 
Do not tighten nuts at this time. 


6. Pull down on lower control arm with one 
hand, and with other hand, install torsion bar lock 
nut through chassis crossmember and under arm. 


7. Lubricate adjusting bolt with E.P. chassis 
lubricant and install bolt, Do Not tighten bolt at 
this time, 


8. Remove wire and install backing plate and 
knuckle assembly on drive axle. 


9, Place lower spherical joint in steering 
knuckle, Tighten nut to 40 foot-pounds and install 
cotter pin, 


NOTE: If cotter pin cannot be installed, 
tighten nut to next hole location and install 
cotter pin, 


10, Lift up upper control arm and install spher- 
ical joint in steering knuckle. 
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11, Install brake line clip on upper spherical 
joint stud, Tighten nut to 40 foot pounds and in- 
stall cotter pin. 


NOTE: If cotter pin cannot be installed, 
tighten nut to next hole location and install 
cotter pin. 


12, Install shock absorber on lower control 
arm and tighten nut to 75 foot pounds, 


13. Install tie rod end in steering knuckle and 
tighten nut to 30 foot- pounds, 


14, Install stabilizer bar on lower control arm 
as described in Note 31. 


15. Install brake line clip on chassis. 


16, Tighten lower control arm to chassis mount 
nuts to 65 foot pounds, 


17. Install hub to axle washer and nut. Do not 
tighten nut at this time, 


18, Remove nuts used to retain drum, 


19, Install wheel and tire. Do not tighten nuts 
at this time. 


20, Raise car and remove jack stands and hy- 
draulic jack, then lower car. 


21, Tighten hub to drive axle nut to 105 foot 
pounds and install cotter pin. 


NOTE: If cotter pin cannot be installed, 
tighten nut to next hole location and install 
cotter pin, 


22, Tighten wheel nuts to 105 foot- pounds. 
23, Install wheel disc. 


24, Check standing height as described in Note 
34, 


25. Check front end alignment and adjust if 
necessary as described in Note 33. 


23. Upper Control Arm 
a. Removal 


NOTE: The upper control arm can be serv- 
iced either as an assembly, or by its component 
parts. If it is not necessary to replace the con- 
trol arm as an assembly, there are two service 
packages available. One package contains bush- 
ings only, the other package consists of a 
spherical joint, two bolts, one nut and a cotter 
pin, 


1. Remove wheel disc, 


2, Loosen wheel mounting nuts. 
3. Raise car and place on jack stands, 


4. Remove wheel mounting nuts and remove 
wheel and tire. 


NOTE: Install one or two nuts to prevent 
drum from falling off of car. 


5. Disconnect shock absorber at upper mount. 


6. Remove cotter pin and nut on upper spher- 
ical joint. 


7. Remove brake hose clip from spherical joint 
stud, 


8. Using a hammer and drift, disengage spher- 
ical joint stud and remove from steering knuckle. 


9. Remove upper control arm cam assemblies 
and remove control arm and shims from car, 


b. Installation 


1, Guide upper control arm over shock ab- 
sorber and install bushing ends and shims into 
frame mounts. 


2, Install cam assemblies as shown in Fig. 
3-45A, on page 3-39, 


NOTE: The front cam is mounted up, The 
rear cam is mounted down, 


3. Install shock absorber in upper mount, 
Tighten nut to 75 foot- pounds. 


4, Install upper spherical joint into steering 
knuckle, 


5. Install brake line clip, nut and cotter pin on 
upper spherical joint stud. Tighten nut to 40 
foot- pounds, 


NOTE: Use extreme care when performing 
step 5 to prevent damage to brake line. 


CAUTION: Cotter pin must be crimped to- 
ward upper control arm to prevent damage to 
the outer constant velocity joint seal, 


6. Remove nuts used to retain drum and install 
wheel and tire. Tighten nuts to 105 foot-pounds, 


7. Raise car, Remove jack stands and lower 
car, 


8. Check caster, camber, and toe-in as de- 
scribed in Note 33 and adjust. 


9, Check standing height as described in Note 
34 and adjust, 
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Fig. 3-35 Removing Upper Control Arm Bushings 


24. Upper Control Arm Bushing 
(On Car) 


a. Removal 


NOTE: ‘The upper control arm bushings can 
be removed and installed on or off the car, 


1, Remove whee] disc. 
2, Loosen wheel mounting nuts. 
3, Raise car and remove wheel and tire, 


NOTE: Install one or two nuts to prevent 
drum from falling off of car, 


4, Disconnect shock absorber at upper mount 
and remove nut and bolt, 


5. Remove upper control arm cam assemblies 
and nuts, 


6. Remove upper control arm and shims from 
frame mounts, 
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7, Attach bushing removal tools as shown in 
Fig, 3-35. 


8. Remove bushings and removal tools, 
b. Installation 


1, Place bushings in control arm, 


2, Install tools as shown in Fig. 3-36,and press 
bushings into control arm. 


3. Remove bushing removal tools. 
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Fig. 3-36 Installing Upper Control Arm Bushings 


4, Guide upper control arm over shock ab- 
sorber and install bushing ends and shims into 
frame mounts, 


5. Install cam assemblies as shown in Fig, 
3-45A, on page 3-39, 


NOTE: The front cam is mounted up, The 


rear cam is mounted down, 


6. Install shock absorber in upper mount. 
Tighten nut to 75 foot- pounds, 


7. Remove nuts used to retain drum and install 
wheel and tire, 


8. Lower car and tighten wheel nuts to 105 
foot pounds, 


9, Install wheel disc. 
10, Align front wheels as described in Note 33, 


11. Check standing height as described in Note 
34 and adjust if necessary. 


25. Upper Control Arm Spherical Joint 


a. Removal 


1, Remove upper control arm as described in 
Note 23a. 


2, Place upper control arm on workbench and 
grind the head off three rivets. 
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Fig. 3-37 Repacking Upper Spherical Joint (693) 


3. Using a hammer and punch, drive on center 
of rivets until ball joint can be removed from 
control arm. 

b. Installation 
1. Install new ball joint in upper control arm, 


2. Install three bolts in top side of control arm, 


3, Install three nuts from under side of control 
arm, Tighten nuts to 9 foot- pounds, 


4, Install upper control arm as described in 
Note 23b, 


5. Lubricate the ball joint fitting until grease 


escapes between seal and steering knuckle, Fig. 
3-37, 


26. Lower Control Arm 
NOTE: The lower control arm components 


are serviced as individual parts and are avail- 
able at your Servicing Parts Warehouse, 


a. Removal 
1, Remove wheel disc, 
2, Loosen wheel mounting nuts, 
3. Remove hub cotter pin and loosen nut, 


4, Raise car and place on jack stands, 


5, Remove wheel and tire. 


NOTE: Install one or two nuts to prevent 
drum from falling off of car. 


6. Remove torsion bar adjusting bolt. 


Remove hub nut and washer, 
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8. Remove brake line clip attached to frame, 


9, Place a hydraulic jack under lower control 


10, Remove cotter pin, nut and brake line clip 
from upper spherical joint stud, 


11. Using a hammer and drift remove upper 
spherical joint from steering knuckle. 


12, Disconnect shock absorber at lower mount, 
Then work shock off mount, 


13, Using Tie Rod End Puller, J-21930, dis- 
connect tie rod end at steering knuckle. 


14, Disconnect stabilizer bar and discard nut 
and bolt, 


15, Using Ball Joint Puller, J-22292, and adap- 
ter, J-22292-3, disconnect lower spherical joint. 


16, Disengage backing plate assembly from 
drive axle and secure assembly to the upper con- 
trol arm with a piece of wire. 


17. Remove lower control arm to frame at- 
taching nuts, 


NOTE: Do Not remove control arm to frame 
attaching bolts at this time. 


18, Slowly let the hydraulic jack under the 
lower control arm down and position jack out of 
way. 


NOTE: The torsion bar is now un-loaded 
and the lower control arm is hanging free, 


19, Pull down on outer end of lower control 
arm with one hand, while reaching back with other 
hand to remove torsion bar adjusting nut from 
frame crossmember. 


20, Remove lower control arm to frame at- 
taching bolts. 


21, Disengage lower control arm from frame 
mounts, 


22. Using extreme care, slide lower control 
arm off of torsion bar. 


NOTE: Protect torsion bar to prevent being 
damaged, 
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b. Installation 


1, Lubricate end of torsion bar approximately 
3" with E.P, chassis lubricant, 


2. Lubricate torsion bar retainer on lower 
control arm and position control arm on torsion 
bar, 


NOTE: When installing control arm, make 
sure that arm is installed in the on car position 
and is level, Also check torsion bar, making 
certain that torsion bar is fully seated in 
chassis crossmember, 


3, Using a hydraulic jack, raise lower control 
arm into position and install in mounts in chassis, 
Do Not tighten nuts at this time. 


4, Pull down on lower control arm with one 
hand, and with other hand install torsion bar lock 
nut through chassis crossmember and under arm, 


5. Remove wire and install backing plate and 
knuckle assembly on drive axle. 


6. Install lower control arm spherical joint 
into steering knuckle, Tighten nut to 40 foot 
pounds and install cotter pin. 


7. Lift up upper control arm and install shock 
absorber on lower control arm mount, Tighten 
nut to 75 foot- pounds, 


8. Install upper control arm spherical joint 
into steering knuckle, 


9, Install brake line clip on upper spherical 
joint stud, Tighten nut to 40 foot-pounds and in- 
stall cotter pin, 


NOTE: Cotter pin must be crimped toward 
upper control arm to prevent interference with 
outer constant velocity joint seal, 


10, Install brake line clip to chassis. 


ll. Install tie rod end in steering knuckle, 
Tighten nut to 30 foot pounds, 


12, Lubricate torsion bar adjusting bolt with 
E.P, chassis lubricant and install in crossmem- 
ber lock nut, Do Not tighten bolt at this time. 


13. Install stabilizer bar as described in Note 
31. 


14, Install hub to drive axle washer and nut, 


15. Remove nuts used to retain drum and install 
wheel and tire. 


16, Raise car, remove jack stands and lower 
car, 


17, Tighten hub to drive axle nut to 105 foot- 


pounds and install cotter pin, 

NOTE: If cotter pin cannot be installed, 
tighten nut to next hole location and install 
cotter pin, 

18, Tighten wheel nuts to 105 foot pounds, 


19, Install wheel disc. 


20, Adjust standing height as described in Note 
34. 


27. Lower Control Arm Bushings 


a. Removal 


1, Remove lower control arm as described in 
Note 26a. 


2. Install tools as shown in Fig. 3-38, and press 
bushings out of control arm. 


b. Installation 


1, Install tools as shown in Fig, 3-39, and press 
bushings into lower control arm, 


2, Install lower control arm as described in 
Note 26b, 


3, Check standing height and adjust if 


necessary, 


28. Lower Control Arm Spherical Joint 


a. Removal 


1, Remove lower control arm as described in 
Note 26a, 
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Fig. 3-38 Removing Lower Control Arm Bushings 
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Fig. 3-39 Installing Lower Control Arm Bushings 


2. Place lower control arm on its back on a 
work bench, 


3. Using a chisel, cut two rivet heads off as 
shown in Fig. 3-40. 


4, Place lower control arm right side up and 
grind large rivet head off as shown in Fig, 3-41, 


5. Using a hammer and punch, drive on center 
rivet of joint until joint is out of control arm, 
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Fig. 3-40 Removing Lower Spherical Joint Rivets 


Fig. 3-41 Removing Lower Ball Joint Center Rivet 


b. Installation 


1. Install service ball joint into control arm 
and tighten bolts and nut as shown in Fig, 3-42, 


2, Install lower control arm as described in 
Note 26b, 


29. Lower Control Arm 
Spherical Joint Seal 


The lower ball joint seal can be installed with 
the lower control arm either on or off the car, 
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Fig. 3-42 Lower Spherical Joint Installed 
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Fig. 3-43 Repacking Lower Spherical Joint (693) 


a. Removal (On Car) 


1. Remove steering knuckle as described in 
Note 20a. 


2, Using a hammer, tap lightly on seal retainer, 


3, Use a small screw driver and work retainer 
off of joint. Discard seal and retainer, 


4, Wipe grease from ball joint and stud. 


b. Installation 
1, Position new seal over ball joint stud. 


2, Lubricate jaws of Camber Adjusting Wrench, 
J-9231, slide jaw between seal and retainer, 


3. Tap lightly with hammer on end of Camber 
Adjusting Wrench, J-9231, until seal retainer 
is fully seated, 


4, Install steering knuckle as described in Note 
20b. 


5. Lubricate ball joint fitting until grease es- 
cape es a valve in side of seal as shown in 
Fig. 3-4 


30. Spherical Joint Checks 


a. Vertical Checks 


1, Raise car and position jack stands under 
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Fig. 3-44 Spherical Joint Horizontal Check 


lower control arms as near as possible to each 
ball joint, Car must be stable and should not rock 
on floor stands, 


2, Clamp vice grips on end of drive axle and 
position dial indicator so that dial indicator ball 
rests on vice grip, 


3, Place a pry bar between lower control arm 
and outer race and pry down on bar, Care must 
be used so that drive axle is not damaged. Read- 
ing must not exceed .125", 


b. Horizontal Check 


1, Raise car and position jack stands under 
lower control arms as near as possible to each 
ball joint, 


2, Position dial indicator as shown in Fig, 
3-44, 


3. Grasp front wheel and push in on bottom of 
tire while pulling out at top, Read gauge, then 
reverse the push-pull procedure, Horizontal de- 
flection on gage should not exceed .125"' at wheel 
rim, This procedure checks both the upper and 
lower ball joints, 


31. Stabilizer Bar 
a. Removal 
1, Place car on jack stands. 
2. Remove link bolts, nuts, grommets, spacers 


and retainers from lower control arm. Discard 
bolts and nuts. 
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Fig. 3-45 Front Stabilizer Linkage 


3. Remove bracket to chassis attaching bolts 
and remove stabilizer bar from car. 
b. Installation 

1. Position stabilizer bar in place on car. 


2. Assemble grommets, spacers, and retainers 
on new link bolt as shown in Fig. 3-45. 


3. Position link bolt on lower control arm, and 
install remaining grommet, retainer and nut. 


4. Install stabilizer to chassis brackets. 


NOTE: New link bolts are tightened to 14 
foot-pounds, then cut off 1/4" from nut. 


32. Front Shock Absorber 


a. Removal 
1. Remove wheel disc. 
2. Loosen wheel mounting nuts. 
3. Raise car and place on jack stands. 


4. Remove wheel and tire. 


NOTE: Install one or two nuts to prevent 
drum from falling off car. 


5. Place a hydraulic jack under lower control 
arm near outer end. 


6. Raise lower control arm just enough to take 
load off of shock absorber. 


7. Disconnect shock absorber at upper and 
lower mount. 


8. Compress shock absorber and work lower 
mount free from mount bolt. 


9. Guide shock absorber down and toward rear 
of car, and remove from car. 


b. Installation 


1. Guide shock absorber up through upper con- 
trol arm. 


2. Position shock absorber on lower attaching 
bolt, 


3. Extend upper shock absorber mount into 
frame attaching bracket. 


4, Tighten shock absorber attaching nuts to 
75 foot pounds. 


5. Remove wheel mounting nuts and install 
wheel and tire. 


6. Remove hydraulic jack. 
7. Remove jack stands and lower car. 


8. Tighten wheel mounting nuts to 105 foot 
pounds. 


9. Install wheel disc. 


33. Front End Alignment 


NOTE: Standing height must be checked and 
adjusted if necessary before performing the 
front end alignment procedure. 


Car must be on a level surface, gas tank full 
or a compensating weight added, front seat all 
the way to the rear, and front and rear tires in- 
flated to the proper pressures, Refer to Tire 
Pressure Chart, Fig. 10-5. Both doors must be 
closed and no passengers or additional weight 
should be in car or trunk, 


NOTE: Front end alignment must be per- 
formed in the exact sequence as described in 
this procedure. Wheel alignment equipment 
manufacturers provide detailed instructions for 
checking wheel alignment with their alignment 


equipment, These instructions should be care- 
fully followed. 


In addition to the manufacturer’s instructions, 
be sure to observe the following recommendations: 


1. Align car on wheel alignment equipment. 


2. Raise front end of car and check runout of 
both tires. Mark the spot where maximum run- 
out occurs. 


3. Place the maximum runout either to the 
front or rear. (This neutralizes the effect of 
runout on caster or camber), Lower front end 
of car. 


4. Move bumper up and down several times to 
normalize the front suspension components. 


5. Loosen nuts on inboard side of upper control 
arm cam bolts. 


6. Check camber and adjust if necessary. Cam- 
ber is adjusted by turning the upper control arm 
rear cam bolt, Fig. 3-45A. Camber should be 
-3/8 to+3/8 with a preferred setting of 0 . 


7. Check caster and adjust if necessary. Cas- 
ter should read -2°,+ 1/2°. Caster is adjusted by 
turning the upper control arm front and rear cam 
bolts, Fig. 3-45A. Wheels must be in straight a- 
head position, Use camber reading scale for 
making this adjustment. 


NOTE: Caster reading from side to side of 
car should not exceed 1/2°. 


a, Turn rear cam bolt so camber reading is 
1/4° more than original setting for every 1° of 
caster change required for a correct reading. 
Turn to plus side of camber if caster is negative 
and to negative side of camber if caster is 
positive. 


b. Turn front cam bolt so camber will return 
to its original setting. 


c. Recheck caster reading. Caster should be 
-2° + 1/2° with a preferred setting of -2°. 


NOTE: If a problem occurs where there is 
not enough cam adjustment remaining to obtain 
correct reading: 


1, Turn front cam bolt so high part of cam is 
pointing up. 


2. Turn rear cam bolt so high part of cam is 
pointing down. 


This is a location to start from and a correct 
reading can be obtained with the above procedure. 


3. Tighten upper control arm cam nuts to 75 
foot-pounds. Hold head of bolt securely; any 
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movement of the cam will affect final setting and 
will require a recheck of the caster and camber 
adjustments. 


8. Toe-in should be 0 inch to 1/8 inch witha 
preferred setting of 1/16". 


NOTE: Toe-in is adjusted by turning the 
tie-rod adjuster tubes at outer ends of each 
tie rod after loosening clamp bolts. The read- 
ings should be taken only when the front wheels 
are in a straight ahead position and with steer- 
ing gear on its high spot. 


a, Center steering wheel, raise car and check 
wheel runout as described in Section 10, Note 2d. 


b. Loosen tie-rod adjuster nuts and adjust tie- 
rods to obtain 0 inch to 1/8 inch toe-in setting. 


c. Tighten tie-rod adjuster nuts to 20 foot- 
pounds. 


d. Position tie-rod adjuster clamps so that 
opening of clamps are facing up. Interference 
with front suspension components could occur 
while turning if clamps are facing down. 


FRONT END ALIGNMENT (693 Only) 


[referred [| Variation | 


-2° | Left and Right 
0° 
1/16" 


Left and Right 
Turning radius (curb to curb) 


Outside wheel angle with 
inside wheel at 20° is ....... 


Fig. 3-454 Caster, Camber Cam Locations 
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NOTE: DIMENSION 
FROM TOP FLATS 
OF NUTS 


Fig. 3-46 Checking Standing Height 
34. Standing Height Adjustment 


The standing height must be checked, and ad- 
justed if necessary before performing the front 
end alignment procedure. The standing height 
is controlled by the adjustment setting of the 


torsion bar adjusting bolt. Clockwise rotation of 
the bolt increases the front height; counterclock- 
wise decreases the front height. 


To obtain a front standing height reading, meas- 
ure from the center line of the front wheel toward 
the rear of car, 37 1/2 inches, At this point, 
measure from the under side of the frame to the 
ground, This dimension should be 6,28 inches. 


To obtain a rear standing height reading, meas- 
ure from the center line of the rear wheel toward 
the front of car, 16 1/2 inches. At this point, 
measure from the under side of the frame to the 
ground, This dimension should be 6.18 inches. 


Frame to ground dimensions must be within 1 
inch from front to rear and within 5/8 inches from 
side to side, 


If dimensions are not within tolerance, adjust 
torsion bar, 


Another method for checking front standing 
height is to measure from the top of the upper 
shock mount bolt to the top of the lower shock 
mount bolt, This dimension should read 14.6" 
as shown in Fig, 3-46, 
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DRIVE AXLES 


GENERAL DESCRIPTION 


Drive axles on the 1967 Fleetwood Eldorado 
(693 series), Fig. 3-47, are a complete flexible 
assembly, consisting of an axle shaft with a ball- 
type constant velocity joint at the outboard end and 
a tri-pot type constant velocity joint at the inboard 
end, The torsional damper is not serviceable and 
must be replaced as a unit, 


The inboard tri-pot joint is not only flexible 
to operate at various angles, but can also move 
in and out (shorten and lengthen) as required by 
the suspension while it travels through its ride 
motion. 


NOTE: Whenever any operations call for 
disconnecting, connecting, removal, or instal- 
lation of the drive axles, extreme care must be 
exercised to prevent damage to the seals. 
When performing these operations, install a 
short length of rubber hose on the lower control 
arm torsion bar connector to prevent drive 
axle seals from being damaged. 


CAUTION: When removing or installing the 
right hand drive axle, be sure to disconnect 
the negative battery cable. It is possible to 
short out the starter motor by making contact 
between the wrench and the starter motor 
terminals. 


35, Drive Axles 


a. Removal 


1, Disconnect the negative battery cable when 
removing the right drive axle. 


2. Raise front end of car and place jack stands 
under the lower control arms near the outboard 
end, 


3. Remove wheel disc, wheel and tire. 


NOTE: Install one or two nuts to prevent 
drum from falling off of car, 


4. While a helper applies the brakes, remove 
the hub cotter pin, nut and washer. 


5. Using a block of wood and a hammer, tap on 
end of axle to un-seat axle at hub assembly. 


NOTE: Install a short piece of rubber hose 
on the lower control arm torsion bar connector 


as shown in Fig. 3-48 to prevent damage to the 
drive axle seals when removing or installing 
the drive axles, 


6. Remove six drive axle to output shaft 
screws, 


NOTE: Have helper apply brakes to prevent 
drive axles from turning while removing 
screws. 


7. Disconnect tie rod end at steering knuckle, 
using Tie Rod End Puller, J-21930, 


8. Remove brake line clip attached to the 
frame. 


9. Disconnect upper ball joint. 


NOTE: Using a brass drift and hammer, 
drive on knuckle until upper ball joint stud is 
free. Use extreme care to prevent damage to 
brake line when separating ball joint from 
steering knuckle. 


10. Turn backing plate and steering knuckle 
assembly to obtain maximum clearance. 


11. Slide drive axle inward, and disengage outer 
joint from stecring knuckle. 


12. Rotate drive axle toward the rear of car, 
and guide drive axle down and out of car. 


b. Installation 


1. Install a short piece of rubber hose on 
lower control arm torsion bar connector to pre- 
vent damage to drive axle seals when installing 
drive axle. 


2. Turn backing plate and steering knuckle as- 
sembly to obtain maximum clearance. 


3. Guide drive axle in from under side of car. 
Place drive axle in position by lifting up and 
sliding over lower control arm, 


CAUTION: Use extreme care to prevent 
damage to seals when installing drive axle. 


4. Insert axle splines into steering knuckle. 
5. Install upper ball joing into steering knuckle. 
6. Install brake line clip on upper ball joint 


stud. Install and tighten nut to 40 foot pounds 
and install cotter pin. 


a. ad nnn ee nnnnn I NNOEIOINN 


(170) 


FRONT SUSPENSION 


3-42 


dWV1D JNOLSAI 
(9) stiva 
hy ° 


JDVY YANNI 


ONIN dV¥NS 


dWV1D JNOLSAIY 


vas ca 


dWV1D ANOLSAI 


44VHS J1XV 


Tv4s 


ONISNOH 


(€) slive 
(€) YaHSVM 


Fig. 3-47 Drive Axle Disassembled 


(171) FRONT SUSPENSION 3-43 
a ge rp eeu rrpinsoeniennmisneniecacieeceaeinaig 


“TORSION BAR 
CONNECTOR } 


Fig. 3-48 Rubber Hose Location 


CAUTION: Use extreme care to prevent 
damage to brake line. If cotter pin cannot be 
installed, tighten nut to next hole and install 
cotter pin, 


7. Install brake line clip on frame. 


8. Install six drive axle-to-output shaft screws 
and washers. Tighten screws to 65 foot pounds. 


NOTE: Have helper apply brakes to prevent 
axle from turning when installing screws. 
9. Install tie rod end on steering knuckle. 
Tighten nut to 30 foot pounds. 
NOTE: If cotter pin cannot be installed, 


tighten nut to next hole and install cotter pin. 


10. Install washer and nut on outboard end of 
axle shaft. Have helper apply brakes and tighten 
nut to 105 foot pounds and install cotter pin, 


NOTE; If cotter pin cannot be installed, 


tighten nut to next hole and install cotter pin. 


11, Remove piece of rubber hose from lower 
control arm torsion bar connector. 


12. Remove two nuts, and install wheel and 
tire. Install wheel nuts and tighten to 105 foot 
pounds. 

13. Install wheel disc. 


14, Remove jack stands and lower car. 


15. If right drive axle was installed, connect 
negative battery cable. 


SEAL CLAMP 
BAND 
Fig. 3-49 Removing Seal Bands 


36. Outer Constant Velocity Joint 
(Ball Type) 


The outer constant velocity joints are replaced 
as an assembly and are disassembled for repack- 
ing and replacement of seals only. 


a. Disassembly 


1. Insert axle assembly in vise. Clamp on 
mid-portion of axle shaft. 


2. Remove inner and outer seal band clamps 
as shown in Fig. 3-49. 


3. Slide seal down axle shaft to gain access to 
the constant velocity joint. 


INNER RACE 


SNAP RING | 
PLIERS J-8059 


Fig. 3-50 Removing Outer Joint from Axle 


ccc 


3-44 FRONT SUSPENSION (172) 
a eal Mi 5 ie Not: bt a 


SNAP RING PLIERS J-8059 


Fig. 3-51 Removing Inner Race Snap Ring 


NOTE: Wipe excess grease from joint to 
permit access to the snap ring. 


4. Using Snap Ring Pliers, J-8059, spread snap 
ring and slide joint off axle spline as shown in 
Fig. 3-50. 

5. Remove inner race snap ring as shown in 
Fig. 3-51. 


6. Slide seal off axle shaft. 


7. To remove the balls, hold the constant 
velocity joint with one hand, then tilt cage and 
inner race as shown in Fig. 3-52, so that one 
ball can be removed. Continue until all six balls 
are removed. 


OUTER JOINT ae 
BALL (6) INNER RACE 


Fig. 3-52 Removing Balls from Outer Joint 


OUTER BALL 


RACE INNER RACE 


Fig. 3-53 Removing Cage and Inner Race 


8. Turn cage 90° as shown in Fig. 3-53 with 
slot in cage aligned with short land on outer race 
and lift cage out with inner race. 


9. Turn short land of inner race 90° in line with 
hole in cage. Lift land on inner race up through 
hole in cage, then turn up and out to separate 
parts as shown in Fig. 3-54. 


b. Cleaning and Inspection (Outer Joint) 


Wash all parts thoroughly in a cleaning solvent 
and dry with compressed air. Inspect rubber 
seals for damage or wear. If seals are damaged 
or worn, replace with new seals. 


1. Inspect outer race housing splines and 


threads for any damage. 


INNER RACE 
SHORT LAND 


Fig. 3-54 Removing Inner Race from Cage 
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2. Inspect balls (six) for nicks, cracks, scores 
or wear. 


3. Inspect cage for cracks or wear. 


4. Inspect inner race for excessive wear, 
scores or cracks. 


5. Inspect snap ring. 


NOTE: If any of the first four defects are 
found, the constant velocity joint assembly must 
be replaced as a unit, 


c. Assembly 


1. Insert short land of inner race into slot in 
cage and pivot to install in cage as shown in Fig. 
3-54. 


2. Pack constant velocity joint with special 
drive axle joint lubricant, available from servicing 
Parts Warehouses. 


3. Align inner race as shown in Fig, 3-53,and 
pivot inner race 90° to align in outer race as 
shown in Fig. 3-51. 


4, Apply lubricant to the inner and outer race 
and insert balls into outer race one at a time as 
shown in Fig. 3-52, until all six balls are 
installed. 


NOTE; Inner race and cage will have to be 
tilted as shown so that each ball can be 
inserted. 


5. Place small keystone clamp on axle shaft. 


6. Position seal in groove on axle shaft and 
secure small keystone clamp as shown in Fig. 
3-55. 


7. Pack inside of seal with special drive axle 
joint lubricant until folds of seal are full. 


8. Install snap ring into inner race as shown 
in Fig. 3-51. 


9, Insert axle shaft into splines of outer con- 
stant velocity joint until snap ring secures shaft, 


NOTE: Snap ring must be spread to facili- 
tate mating of axle shaft into splines of outer 
constant velocity joint. 


10, Position seal in groove of outer race. 
NOTE: Mating area of seal and outer race 
must be free of lubricant to obtain proper 


sealing. 


il. Install large keystone clamp over seal and 
secure as shown in Fig. 3-55. 


SEAL 
GROOVE 


KEYSTONE 
CLAMP 
PLIERS J-22610 


Fig. 3-55 Positioning Seal on Axie Shaft 


37. Inner Constant Velocity Joint 
(Tri-pot Type) 


The inner constant velocity joints are disas- 


spider components and seals. 


a. Disassembly 


1, Insert axle assembly in a vise. Clamp on 
mid-portion of axle shaft. 


2. Remove small seal band clamp as shown 
in Fig. 3-49. 


3. Remove large end of seal from the joint 
housing by prying up crimped edge on seal adap- 
ter, Next, drive the seal adapter and seal off of 
the joint housing with a hammer and chisel as 
shown in Fig. 3-56. 


4. Slide seal and adapter down the axle shaft 
until the tri-pot joint is exposed. 


CAUTION: The tri-pot housing is now free 
to slide off of the joint. Extreme care must be 
used to prevent the spider leg balls from slid- 
ing off the spider legs. Each leg ball contains 
several spider needles. 


5. Cup one hand under the tri-pot joint to 
prevent dropping spider leg balis while sliding 
housing off of joint. 


6. Remove spider leg balls. 


I 
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INNER JOINT 
SEAL ADAPTER 


Fig. 3-56 Removing Seal Adapter from Joint Housing 


NOTE: To prevent dropping or disengaging 
spider needles, remove each washer and spider 
leg ball as a unit, Fig. 3-57. 

7. Remove O-ring seal from outer housing. 

8. Wipe excess grease from end of axle shaft 
to gain access to snap ring and remove spider 
outer snap ring as shown in Fig. 3-58. 


9. Using a plastic mallet, tap alternately on 
spider legs and drive spider off shaft. 


10, Remove spider inner snap ring. 
11, Slide seal off axle shaft. 


12. Remove needles from spider leg balls. 


SPIDER 


SEAL 
GROOVE 


SPIDER 
NEEDLES 


SPIDER LEG BALL 


LEG BALL WASHER 


Fig. 3-57 Spider Assembly 


SNAP RING PLIERS 


Fig. 3-58 Removing Spider Snap Ring 


b. Cleaning and Inspection (Inner Joint) 


Wash all parts thoroughly in a cleaning solvent 
and dry with compressed air. Inspect rubber 
seal and O-ring for damage or wear. If seal or 
O-ring is damaged or worn, replace with a new 
O-ring or seai. 


1. Inspect seal adapter band for being bent or 
cracked 


2. Inspect tri-pot housing for excessive wear 
or chipped ball races and cracks in housing. 


3. Inspect snap rings for distortion or damage. 


4. Inspect spider leg balls for excessive wear, 
nicks, or scores. 


5. Inspect spider leg ball needles for wear or 
chips and breaks. 


6. Inspect spider for excessive wear, scores 
or cracks. 


c. Assembly 


1, Insert axle assembly in a vise. Clamp on 
mid-portion of axle shaft. 


2. Place small keystone clamp on axle shaft, 
3. Position seal on axle shaft. 


4. Place spider inner snap ring in position on 
axle shaft. 


5. Apply lubricant to the axle and the spider 
splines. 


6. Align spider on axle shaft. 
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KEYSTONE 
CLAMP 


Fig. 3-59 Installing Seal Adapter on Joint Housing 


7. Using a plastic mallet, tap alternately on 
spider legs and drive spider into position on axle 
shaft. 


8. Install spider outer snap ring on axle shaft. 
9. Place O-ring on tri-pot joint housing. 


10. Apply a thin coat of lubricant to inner race 
on leg balls, and install leg ball needles. 


11. Apply lubricant to spider leg balls and legs. 


12. Remove axle from vise then install washers 
and three spider leg balls, one at a time asa 
unit on spider. 


CAUTION: When installing leg balls, use the 
leg ball washers as retainers for the spider 
needles. 


13. Pack inside of seal with special drive axle 
joint lubricant, (available from servicing Parts 
Warehouses) until folds of seal are full. 


14. Pack housing with special drive axle joint 
lubricant and install by sliding housing over spider 
leg balls. 


15. Position seal adapter over lip on joint 
housing and stake as shown in Fig. 3-59. 


NOTE; Mating area of seal adapter and 
joint housing must be free of lubricant to obtain 
proper mating and sealing. 


16. Seat seal in groove on axle shaft, and se- 
cure keystone clamps as shown in Fig. 3-55. 


Torque from the final drive is transmitted to 
right and left output shafts which connect to drive 
axles. The right output shaft is splined to the 
sun gear while the left output shaft is splined to 
the planet pinion carrier. 


38. Right Hand Output Shaft (Fig. 3-60) 


a. Removal 
1. Disconnect negative battery cable. 


2. Remove wheel disc and loosen wheel mount- 
ing nuts. 


3. Raise car and place on jack stands. 


4. Remove wheel mounting nuts and remove 
wheel and tire. 


NOTE; Install one or two wheel mounting 
nuts to prevent drum from falling off of car. 


5. Install a short length of rubber hose on lower 
control arm torsion bar connector as shown in 
Fig. 3-48. 


6. Remove six drive axle to output shaft 
screws, 


NOTE: When performing step 6, it will be 
necessary to have a helper apply the brakes 
to prevent the drive axle from turning. 


7. Disconnect battery cable clip on output shaft 
support. 


8. Remove two output shaft support to engine 
bolts and one support to strut bolt. 


9. Loosen shock absorber lower mount nut. 


10. Rotate inboard end of drive axle rearward 
toward starter motor. 


ll. Slide output shaft straight out toward side 
of car. When splined end of shaft is out of final 
drive unit, lower splined end and remove from 
under side of car. 


CAUTION: Extreme care must be taken to 
protect final drive oil seal surface on output 
shaft from nicks and scratches. 
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OUTPUT SHAFT 


GENERAL DESCRIPTION 


b. Installation 


1. Install output shaft from under side of car 
by lifting up and sliding toward side of car. 


CAUTION; Extreme care must be exercised 


to prevent output shaft support from damaging 
battery cable. 


2, Apply clean front wheel bearing grease be- 
tween lips of output shaft seal, then install output 
shaft into final drive, indexing splines of output 
shaft with final drive, 


3. Install two support to engine bolts and wash- 
ers. Tighten bolts to 50 foot-pounds. 


NOTE: Seat washers in old grooves in sup- 
port to obtain proper alignment of output shaft. 


4, Install bolt, support to final drive strut. 


5. Install battery cable clip on output shaft 
support. 


6. Rotate drive axle toward front of car and 
into position. 


7. Install six drive axle to output shaft screws. 
Tighten screws to 65 foot-pounds. 


NOTE: Have a helper apply the brakes to 


prevent the drive axle from turning when per- 
forming step 7. 


8. Tighten shock absorber lower mount nut to 
75 foot-pounds. 


9. Install wheel and tire. 


NOTE: Do not tighten wheel mounting nuts 
at this time. : 


10. Raise car, remove jack stands and lower 
car. 


11. Tighten wheel mounting nuts to 105 foot- 
pounds. 


12. Install wheel disc. 
13. Connect negative battery cable. 


14. Check final drive oil level and check for 
oil leaks at output shaft. 
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Fig. 3-60 Right Hand Output Shaft 


39. Right Hand Output Shaft Bearing 


a. Removal 


1. Remove output shaft as described in Note 
38a, 


2, Remove three output shaft hearing retainer 
to support bolts. 


3. Clamp output shaft in a vise as shown in 
Fig. 3-61. 


OUTPUT SHAFT SUPPORT 


OUTPUT SHAFT 


ARBOR PRESS 
PLATE J-2986——> 


(4) 


Fig. 3-61 Removing Right Hand Output Shaft 
Support and Bearing 


CAUTION: Use extreme care to prevent 
damage to seal surface on output shaft, 


4. Install Rear Wheel Bearing Plate and Pin 
Assembly, J-2986-1, and four 3/8-24 bolts, five 
inches long on output shaft, Fig. 3-61. 


5. Remove bearing assembly by tightening bolts 
alternately. 


b. Installation 


1. Position output shaft on flange end on a work 
bench, Fig. 3-62. 


2. Lubricate output shaft Support and install 
over splined end of output shaft. 


3. Lubricate bearing and install, using a ham- 
mer and Bearing Installer, J-22609, Fig. 3-62. 


4. Lubricate exposed face of bearing and install 
bearing retainer. Secure bearing retainer with 
three bolts, 


5. Using a hammer and Bearing Installer, 
J-22609, install slinger as shown in Fig. 3-63. 


6. Install output shaft as described in Note 38b. 


‘BEARING. 


\SUPPORT 
PLATE 


|OUTPUT 


| SHAFT, 


Fig. 3-62 Installing Right Hand Output Shaft 
Support and Bearing 
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Fig. 3-63 Installing Right Hand Output Shaft 
Support Slinger 


40. Left Hand Output Shaft 


a. Removal 
NOTE: The right hand output shaft must be 
removed to permit access to the left hand output 
shaft retaining bolt, 
l. Disconnect negative battery cable. 
2. Remove wheel discs. 
3. Loosen wheel mounting nuts. 


4, Raise car and place on jack stands. 


5. Remove both wheel mounting nuts, wheels 
and tires. 


NOTE: Install one or two wheel mounting 
nuts to prevent drums from falling off car. 


6. Remove right hand output shaft as described 
in Note 38a. 


7. Remove left drive axle as described in Note 
35a. 


8. Insert a 9/16" socket on an extension into 
final drive unit from right hand output shaft side, 
and remove left hand output shaft retaining bolt. 


9. Remove output shaft by pulling straight out 
toward side of car. After splined end of output 
shaft clears final drive unit, lower splined end 
and remove output shaft from under car. 


CAUTION: Use extreme care when remov- 
ing output shaft to protect oil seal surface on 
output shaft from nicks and scratches. 


b. Installation 


1, Apply clean wheel bearing grease between 
lips of final drive output shaft seal. 


2. Install output shaft from under side of car. 


CAUTION: Use extreme care when index- 
ing output shaft splines with splines in final 
drive unit to prevent damage to the splines. 
Care must be used to prevent dislodging axle 
retainer washer located in the final drive unit. 


3. Insert a 9/16'' socket on an extension into 
the final drive unit from the right hand output 
shaft side, and install left hand output shaft re- 
taining bolt. Tighten bolt to 45 foot-pounds. 


4, Install left drive axle as described in Note 
35b. 


5. Install right hand output shaft as described 
in Note 38b. 


6. Remove wheel mounting nuts used to prevent 
drums from falling off car. 


7. Install wheels and tires. 


NOTE: Do not tighten wheel mounting nuts 
at this time. 


8. Raise car, remove jack stands and lower 
car. 


9, Tighten wheel mounting nuts to 105 foot- 
pounds. 


10. Install wheel discs. 

11. Connect negative battery cable. 

12. Check final drive oil level and check for 
oil leaks at output shafts. 


41. Output Shaft Seal Replacement 


a. Removal 


1. To replace right output shaft seal, remove 
right output shaft as described in Note 39a. Then 
remove seal from final drive unit with a pry bar 
and discard seal. 


CAUTION: When removing seal, use ex- 
treme care to prevent damaging seal surface 
in final drive unit. 


2. To replace left output shaft seal, remove 
left output shaft as described in Note 40a. Then 
remove seal from final drive unit with a pry bar 
and discard seal. 


CAUTION: When removing seal, use ex- 
treme care to prevent damaging seal surface 
in final drive unit. 


b. Installation 


1. To install right hand output shaft seal in 
final drive, attach Universal Handle, J-8092, to 
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Seal Installer, J-22198. Then place seal in final 
drive unit and drive on Universal Handle, J-8092, 
until seal is installed, Apply clean front wheel 
bearing grease between lips of seal. 


CAUTION: Rotate tools to maintain proper 
alignment when installing seal. 


2. To install left hand output shaft seal in final 
drive, attach Universal Handle, J-8092, to Seal 
Installer, J-22199, Then place seal in final drive 
unit and drive on Universal Handle, J-8092, until 
seal is installed. 


3. Install left hand output shaft as described in 
Note 40b. 


4, Install right hand output shaft as described 
in Note 39b. 


Pe 


3-52 FRONT SUSPENSION (180) 
en ee Diss lc 


FINAL DRIVE 


GENERAL DESCRIPTION 


The final drive assembly is mounted and splined 
directly to the transmission. The final drive con- 
sists of a pinion drive gear, a ring gear anda 
planetary gear train, 


The planetary gear train consists of a planet 
pinion carrier with three pair of planet pinions, 
a sun gear and an internal gear. This gear train 
performs the same function as the side gears 
and pinion gears in a conventional differential. 


The lubricant level for the final drive unit 
should be checked at each oil change period. 
Maintain lubricant level to filler plug hole in 
cover. 


Always clean dirt or foreign material from 
around plug opening before removing filler plug. 


Periodic or seasonal lubricant changes are not 
recommended. 


42. Final Drive 


The final drive unit is not serviced, but is 
replaced as a unit with the exception of the 
various seals. Those seals that are serviced 
are: the pinion oil seals, output shaft seals, 
pinion bearing housing O-ring, and the vent pin 
seal, 


NOTE: On some early model Fleetwood 
Eldorados it will be necessary to reset the 
pinion bearing pre-load if the pinion bearing 
oil seals are replaced. The pinion bearing pre- 
load procedure will be published at a later date. 


a. Removal 


1. Raise hood and disconnect negative battery 
cable. 


2. Remove bolt securing transmission filler 
tube bracket to final drive case and remove 
filler tube. 


3. Disconnect transmission oil cooler lines at 
transmission and at radiator. 


4. Remove bolt securing transmission oil cool- 
er lines clamp on left side of engine and position 
oil cooler lines between governor assembly and 
left wheel housing. 


CAUTION: Use extreme care when moving 
oil cooler lines so as not to kink lines. 


5. Remove bolts ‘‘A’’ and ‘‘B’”’ and nut ‘‘H” 
securing upper part of final drive case to trans- 
mission case, Fig. 3-64. 


NOTE: The use of a box end wrench with a 
crescent shaped handle will facilitate the re- 
moval of nut ‘‘H’’. 


6. Raise car and place on jack stands under 
front frame horns and under frame side rails. 


7. Install a short length of heater hose on both 
lower control arm torsion bar connectors. 


8. While helper alternately applies and re- 
leases service brakes, loosen twelve screws, six 
each side, securing left and right drive axles to 
output shafts. 


9. Remove six screws securing right drive 
axle to output shaft. 


10. Loosen lower nut securing right shock ab- 
sorber to lower control arm. 


NOTE: DO NOT remove nut. 


11. Remove two nuts, bolts and washers se- 
curing strut from final drive case to right hand 
output shaft support and remove strut. 


12. Remove battery cable clip on right hand 
output shaft support. 


13. Remove two bolts securing right hand out- 
put shaft support to engine, 


14. Rotate drive axle rearward toward starter 
motor to gain access to output shaft. 


15. Remove right hand output shaft by sliding 
straight out toward side of car. When splined 
end of shaft is clear of final drive unit, lower 
splined end and remove output shaft from under 
side of car. 


CAUTION: Extreme care must be used when 
removing output shafts to protect seal surface 
on shaft from nicks and scratches. 


16. Remove six screws securing left hand drive 
axle to output shaft. 


17. Loosen eight screws securing final drive 
cover to final drive and allow lubricant to drain. 


18. Remove eight screws securing final drive 
cover to final drive and remove cover. 
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TRANSMISSION 


TRANSMISSION FLUID INDICATOR 


LEFT HAND OUTPUT SHAFT 
RETAINER BOLT 


LEFT HAND 


Fig. 3-64 Final Drive Attachment 
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19. Remove nut and bolt securing final drive to 
support bracket. 


20, Remove two bolts securing final drive sup- 
port bracket to engine and remove support 
bracket. 


21. Install a differential holding fixture on a 
transmission jack. Then position jack under car 
so that the final drive unit can be attached to the 
differential holding fixture. 


22, Remove bolts ‘‘C’’, ‘‘D’’, ‘‘E’”’, ‘‘F’’ and 
nut ‘‘G’’ securing final drive case to transmission 
case, Fig. 3-64. 


23. Move transmission jack toward front of 
car to disengage final drive splines from 
transmission. 


NOTE: Transmission fluid will drain when 
final drive unit is separated from transmission. 
Provide a container to catch the oil. 


24, Lower transmission jack and remove final 
drive unit from car, then remove final drive unit 
from jack. 


25. Remove transmission to final drive gasket 
and discard gasket. 


b. Installation 


l. Position final drive unit in differential hold- 
ing fixture attached to transmission jack. 


2. Apply transmission fluid on the transmission 
side of a new final drive to transmission gasket, 
then position gasket on transmission. 


3. Raise transmission lift. Align the two bolt 
studs ‘‘G’’ and ‘‘H’’ on the transmission with 
their mating holes in the final drive. Move final 
drive until it mates with the transmission. 


NOTE: It may be necessary to rotate the 
left output shaft so that the splines on the final 
drive pinion engage the splines of the trans- 
mission output shaft. Do not allow gasket to 
become mispositioned when engaging splines. 


4. Install bolts ‘‘C’’, ‘‘D’’, ‘‘E’’, ‘‘F’’ and nut 
“G”’ finger tight. 


5. Position final drive support bracket to en- 
gine and final drive and install two bolts and nuts 
securing bracket to engine. Tighten bolts to 50 
foot- pounds. 


6. Install nut and bolt securing final drive to 
final drive support bracket. ‘Tighten bolt to 75 
foot- pounds. 


7. Tighten bolts ‘'C’’, ‘‘D’’, ‘‘E’’, “‘F’’ and nut 
“*G’’ to 25 foot- pounds. 


8. Position left hand drive axle and install six 
drive axle to output shaft screws. Tighten screws 
to 65 foot-pounds. 


NOTE: It will be necessary to have a helper 
alternately apply and release the service brakes 
when installing the drive axle to output shaft 
screws. 


9. Install right hand output shaft to final drive, 
using extreme care when indexing splines of out- 
put shaft with splines on final drive. 


CAUTION: Extreme care must be used when 
installing output shafts to protect seal surface 
on shaft from nicks and scratches. 


10. Install two bolts and washers securing right 
hand output shaft support to engine. Tighten bolts 
to 50 foot- pounds. 


NOTE: Washers must be seated in grooves 
in support to assure proper alignment of the 
output shaft. 


1l. Rotate right hand drive axle toward front 
of car and align with output shaft. 


12, Install six drive axle to output shaft screws 
and tighten to 65 foot-pounds. 


NOTE: It will be necessary to have a helper 
alternately apply and release the service brakes 
when installing the drive axle to output shaft 
screws, 


13. Remove short lengths of heater hose previ- 
ously installed on lower control arm torsion bar 
connectors. 


14, Install battery cable clip on output shaft 
support and secure with one bolt. 


15. Install strut, final drive to right hand out- 
put shaft support and secure with two nuts, bolts 
and washers. Tighten bolts to 25 foot-pounds. 


16. Tighten shock absorber lower mount nuts 
to 75 foot-pounds. 


17. Install new gasket on final drive. 


18. Position final drive cover to final drive 
and secure with eight screws. Tighten screws to 
30 foot-pounds. 


19. Install bolts ‘‘A’’ and ‘‘B’’ and nut ‘‘H’’ 
securing upper part of final drive case to trans- 
mission case. Tighten bolts and nut to 25 foot- 
pounds, 


20. Reposition transmission oil cooler lines 
and connect to radiator and transmission, 


21. Install transmission oil filler pipe, posi- 
tioning clamp to final drive case and secure with 
one bolt. 
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NOTE: Install a new filler pipe O-ring. 


22. Position transmission oil cooler lines 
clamp to engine and secure with one bolt. 


23. Fill final drive unit. 


24, Raise car, remove jack stands and lower 
car, 


25. Connect negative battery cable. 


26. Check engine oil level, start engine and 
check transmission fluid level. Add fluid as 
required. 


27. Check output shaft seals, final drive to 
transmission connection and final drive cover 
for oil leaks. 


43. Pinion Bearing Oil Seal 
Replacement 


a. Removal 


1. Remove final drive unit from car as de- 
scribed in Note 42a. 


2, Working on bench, remove six pinion bearing 
housing to final drive case bolts. 


3. Remove pinion bearing housing by applying 
a steady pull on the splined end of the pinion gear 
with one hand and gently rotating the pinion bear- 
ing housing with the other hand. 


4. Remove pinion bearing housing O-ring and 
discard. 


5. Inspect vent pin O-ring seal and replace if 
necessary. 


6. Drive pinion gear oil seals from pinion 
bearing housing with a screw driver. 


CAUTION: Use extreme care to prevent 
damage to pinion bearing housing oil seal 
surface, 


b. Installation 


1, Place pinion gear oil seals back to back with 
spring on seals exposed. 


2. Install oil seals on Seal Installer, J-22212. 


3. Drive on Seal Installer, J-22212, until tool 
bottoms against housing. 


4. Install a new pinion bearing O-ring in final 
drive case. 


5. Install pinion gear in final drive case. 


6. Install Seal Protector, J-22236, over splined 
end of pinion gear. 


7. Install pinion bearing housing over pinion 
gear. Gently rotate pinion bearing housing until 
properly seated in final drive case. 


8. Install six pinion bearing housing to final 
drive case bolts. Tighten bolts to 35 foot- pounds. 


9. Remove Seal Protector, J-22236. 


10, Install final drive unit in car as described 
in Note 42b. 
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TORQUE SPECIFICATIONS (693 Only) 


Material No, Application Foot- Pounds 


286-M 
SAE 1020-1022 

| GM 6010-M 

280-M Torsion Bar Crossmember Bolt 
301-M Shock Absorber (upper) 

301-M Shock Absorber (lower) 

300-M Lower Control Arm Bushing Bolts . . 

300-M Upper Control Arm Bushing Bolts 

301-M Ball Joint Nut 

286-M 

300-M 


275-M Output Shaft Support to Engine Block. . 
280-M Output Shaft Support to Brace 
280-M Output Shaft Support Strut to Final 


300-M Left Hand Output Shaft Retainer Bolt. . 


NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings, and steel classifications. 
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J-22198 


J-22199 


J-22212 
J-22236 
J-22609 


J-22610 
J-22214 


J-9280-5 


J-21474-3 


FRONT SUSPENSION 


Right Hand Output Shaft 
Seal Installer 


Left Hand Output Shaft Seal 
Installer 


Pinion Oil Seal Installer 
Pinion Oil Seal Protector 


Output Shaft Bearing 
Installer 

Band Installer 
Knuckle and Bearing 
Remover 


Lubrication Gun and 
Adapter Tip 


Screw Assembly 


J-21474-5 


J-22222 


J-22234 


J-22292 
J-21930 
J-9231 
J-8059 
J-2986 
J-8092 
J-8999-16 


Bushing Remover and 
Installer 


Bushing Remover and 
Installer Set 


Front Knuckle Seal 
Installer 


Linkage Puller 

Tie Rod End Puller 
Camber Adjusting Wrench 
Snap Ring Pliers 

Arbor Press Plate 
Universal Handle 


Bushing Installer 


3-58 FRONT SUSPENSION (186) 


(187) REAR SUSPENSION 4-1 
ee eSS= eee 


TABLE OF CONTENTS 


Subject Page No. 
Rear Suspension............... 2 
Propeller Shaft................. 25 
Rear Axle... ........0......... 33 
Differential................... 43 


4-2 REAR SUSPENSION (188) 
ie Bet A ie) | a, Ca. 


GENERAL DESCRIPTION 


NOTE: For information pertaining to the 
Fleetwood Eldorado, refer to the latter portion 
of the appropriate subsection, 


A trailing arm rear suspension system, consist- 
ing of two upper and two lower control links, steel 
coil springs, and shock absorbers, Fig. 4-1, is 
used on all conventional drive 1967 cars except 
the Commercial Chassis. The heavier Commer- 
cial Chassis used semi-elliptical multiple leaf 
rear springs. 


On cars except the Commercial Chassis, the 
rear steel coil springs are placed on brackets on 
the rear axle housing at the lower ends, and the 
upper ends are seated in the frame crossmember, 
Fig. 4-1. With this design there are no spring 
loads acting directly on the suspension bushings, 
thereby providing good bushing isolation qualities, 
Spring insulators are used at both ends of the 
rear chassis springs to provide noise isolation, 


Two upper control links are attached at their 
rear ends to inboard brackets on the rear axle 


SHOCK 
ABSORBER 


SPACER 


NUT 
/ 


INSULATOR 


REAR AXLE HOUSING 


housing and at their front ends to brackets just 
forward of the rear suspension cross member on 
the frame side rails, Two lower control links are 
attached at their rear ends to outboard brackets 
on the rear axle housing and on their front end to 
brackets on the frame side rails. The angles of 
the upper control links from the center of the 
axle outward, and of the lower control links from 
the ends of the axle inward provide good lateral 
stability. 


Oversize bushings are provided at all eight 
suspension attaching points to give maximum 
noise isolation, The upper and lower link bush- 
ings are the same size but are not interchangeable 
in application as different rubber specifications 
are required for these two locations, 


The rear shock absorbers are mounted at their 
upper ends in frame brackets to the rear of the 
axle center line, The lower ends are attached to 
the lower control link mounting brackets on the 
axle housing. 


INSULATOR 


REAR SPRING 


Se 10ck ~- 
> WASHERS 
. BOLT 


DIFFERENTIAL PINION 
NOSE BUMPER ARM 


Fig. 4-] Rear Suspension Disassembled 
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The same type of shock absorbers are used on 
all cars except cars equipped with Automatic 
Level Control. In this case, Superlift shock ab- 
sorbers are used on the rear suspension system, 
Individual valving is provided for the Commercial 
Chassis, 


Rear Suspension System 
(Commercial Chassis Only) 


The rear springs are of the semi- elliptical 
multiple leaf type. They have nine leaves, 2- 1/2 
inches wide with full length polyethylene liners 
between the first four leaves to provide correct 
interleaf friction and prevent squeaks, The spring 
eyes are cushioned at each end by rubber bush- 
ings and at the spring seats on the axle housing 
by rubber insulating pads. 


Direct acting type rear shock absorbers are 
connected at the bottom to the rear spring U-bolt 
plates and at the top to brackets welded to the 
rear suspension frame cross member, This type 
rear shock absorber mounting provides minimum 
transverse roll along with dampening of road 
shocks, 


Automatic Level Control 
a. System (Fig. 4-2) 


Automatic pneumatic leveling is provided as 
standard equipment on the Fleetwood Sixty Spe- 
cial Sedan and Brougham, and the Fleetwood 
Seventy-Five sedan and limousine, and optional 
on all other models, The system consists of an 
air compressor and tank assembly, pressure 
regulator, control valve and link, two Superlift 
rear shock absorbers and flexible air lines, 


As load is added, the Superlifts inflate and 
extend, raising the car to its initial level. As 
load is removed Superlifts deflate and retract, 
lowering the car to its initial level, After com- 
pletion of work on this system, or when servicing 
other parts of the car and the system is deflated, 
inflate the reservoir to 140 psi or maximum 
pressure available, by applying dry air through 
the compressor service valve. 


b. Compressor and Reservoir 


The compressor operates on the difference be- 
tween (1) engine manifold vacuum, supplied to the 
compressor by an air line connected to the crank- 
case ventilator valve vacuum line connection, and 
(2) a higher pressure air at or near atmospheric 
pressure, available through an air supply line at 
the air cleaner. 


The compressor supplies high pressure air to 
the reservoir. The compressor is a two- stage 
type, requiring no lubrication. It is designed to 
operate intermittently to replenish air used from 
the reservoir. As the compressor cycles, the 
reservoir air pressure gradually increases, caus- 
ing a back pressure on the second stage piston 
until it equals the push of atmospheric pressure 
against the diaphragm, At this point, a balanced 
condition is reached and the unit stops operating. 
After reservoir pressure drops due to system 
air usage, the compressor again begins to cycle 
and replenish the reservoir, 


Balance pressure will depend upon the prevail- 
ing manifold vacuum at the carburetor insulator 
and prevailing atmospheric pressure. Both are 
affected by altitude above or below sea level, 
Balance pressure will vary from approximately 
150 psi to 275 psi. 


COMPRESSOR TO 
CONTROL VALVE LINE 


VACUUM TEE TO 
COMPRESSOR HOSE 


SHOCK ABSORBER 


| 


AIR CLEANER TO 
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HEIGHT CONTROL 
VALVE 


CROSSOVER LINE 


COMPRESSOR, RESERVOIR 
AND REGULATOR 


SHOCK ABSORBER 


Fig. 4-2 Automatic Level Control 
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c. Pressure Regulator 


A pressure regulator is attached to the output 
side of the reservoir. It regulates Superlift supply 
pressure to approximately 125 psi. 


d. Control Valve and Link 


The rear standing height is automatically main- 
tained at a nearly constant position by a control 
valve attached to the rear suspension cross mem- 
ber, A link attaches the valve lever to the right- 
hand upper control link, When sufficient load 
is added to deflect the rear suspension at least 
1/2 inch, the control valve admits air to the 
Superlifts, which then raise the car to level, When 
load is removed, and the car rises, the control 
valve exhausts air from the Superlifts, which 
lower the car to level. A four to eighteen second 
time delay mechanism inside the control valve 
housing prevents transfer of air when the lever 
is moved during normal ride motions, In this 
manner the control valve responds only to actual 
load changes of sufficient duration to overcome 
the delay action, 


e. Superlift Rear Shock Absorber (Fig. 4-3) 


The Superlift is essentially a conventional shock 
absorber enclosed in an air chamber, A pliable 
nylon reinforced neoprene boot seals the dust 
tube (air dome) to the reservoir tube (air piston), 
The unit will extend when inflated and retract 
when deflated by the control valve. One unit is 
connected to the control valve by a flexible air 
line, This unit has a second port which is con- 
nected by another flexible line to the single port 
unit on the other side of the car, The crossover 
line equalizes air pressure in the two Superlifts, 


An eight to fifteen psi air pressure is main- 
tained in the Superlift at all times to minimize 
boot friction. This is provided by a check valve 
in the exhaust fitting on the control valve. 


f. Lines and Fittings 


Flexible air lines of 1/8 inch diameter tubing 
are used throughout the system. Each fitting 


AIR PISTON 


Fig. 4-3 Superlift Shock Absorber 


consists of a rubber seal, metal sleeve and nut. 
These parts are designed specifically for the 1/8 
inch diameter line and must be used to effect a 
reliable seal. 


While the lines are flexible for easy routing 
and handling, care should be taken not to kink 
them and to keep them from coming in contact 
with the exhaust system, 


g. Dealer Installation 


As a dealer-installed option, the Automatic 
Level Control system may be installed either by 
retaining standard suspension springs or by 
changing to the option spring, as the customer 
desires, 


The standard spring will provide approximately 
150 lbs, additional load carrying capacity, but 
will have a firmer ride and will trim at the same 
height as cars without the level system, 


The special Automatic Level Control spring 
installed at the factory, and available in service, 
provides a softer ride and lower rear trim height 
while maintaining the level conditions for average 
passenger and trunk loads. 


SERVICE INFORMATION 


NOTE: For service information pertaining 
to the Fleetwood Eldorado refer to the latter 
portion of the appropriate subsection. 


1. Checking Rear Standing Height 


Before checking standing (spring) height, make 
sure that trunk is empty except for spare tire 
and jack, and that there is a full tank of gasoline, 
as all specifications are based on this curb 


weight. If car is equipped with Automatic Level 
Control, deflate system using service valve, then 
disconnect air line from superlift port on control 
valve. Normalize position of springs by bouncing 
bumper up and down; release bumper and permit 
car to assume its normal position. 


a. Rear Springs 


Measure distance from top of rear axle housing 
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Fig. 4-4 Measuring Rear Standing Height 


straight up to lower underside surface of frame, 
Fig. 4-4, Rear standing heights should be equal 
within 1/2 inch on both sides of car. If heights 
are unequal, spring that checks below specifica- 
tions must be replaced, 


b. Ride Complaints 


In case of hard riding, the first items to inves- 
tigate are correct tire pressure, correct standing 
heights, and correct shock absorbers for the car, 
If these are correct, the amount of friction in the 
rear suspension system should be checked. 


The procedure for checking excessive friction 
in the rear suspension is as follows: 


1. Disconnect rear shock absorbers. 


2, With aid of a helper, lift up on the rear 
bumper and raise the end of the car as high as 
possible. Slowly release the bumper and allow 
the car to assume normal standing height. Meas- 
ure distance from floor to center of bumper. 
Then push down on bumper, release slowly, and 
allow car to assume normal standing height. 
Measure distance from floor to center of bumper. 


3. The difference between the two measure- 
ments should be less than 1/2 inch, If the dif- 
ference exceeds the limit, inspect the upper and 
lower control links for damaged or worn parts, 


2. Rear Shock Absorbers 
a. Removal 


1, Raise rear end of car and place jack stands 
under axle housing, 


CAUTION: The shock absorbers act as re- 
bound stops for the rear suspension, Under no 
circumstances should rear end of car ever be 
raised so that rear suspension is in rebound 
position while disconnecting shock absorber, 


2. If car is equipped with Automatic Level 
Control, remove two air line fittings at right 
shock absorber and one air line fitting at left 
shock absorber, 


3. Remove shock absorber upper retaining nut. 
It will be necessary to hold the stem next to the 
rubber grommet with one wrench to prevent it 
from turning, while removing retaining nut with 
a second wrench. Remove shock absorber lower 
retaining nut and spacer, holding stem in same 
manner, 


NOTE: Be careful not to damage brake pip- 
ing on axle housing throughout procedure. 


4. Remove shock absorber from its mounts, 


b. Installation 


1, Guide upper and lower shock absorber stems 
into mounts, 


2. Install upper retaining nut. It will be neces- 
sary to hold the stem next to the rubber grommet 
with one wrench to prevent it from turning while 
installing retaining nut with a second wrench. 


3. Install shock absorber lower spacer and re- 
taining nut, holding stem in same manner. 


4. If car is equipped with Automatic Level Con- 
trol, install two air line fittings at right shock 
absorber or one air line fitting at left shock ab- 
sorber, tightening tube nuts to 30-40 inch pounds. 
Inflate reservoir through service valve to 140 psi 
or maximum pressure available using dry air. 


3. Checking Rear Shock Absorbers 
a. On Car Checks 

1. Raise car on hoist. 

2, Check for correct mounting of shock ab- 
sorbers, If properly mounted, continue with next 


step. 


3. Disconnect lower shock mount, Extend shock 
absorber and check to see if piston rod and seal 
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(top of shock) cover is wet with a fresh film of 
oil. If oil is detected on rear shock absorber, 
remove the unit for bench check, 


NOTE; This check cannot be made on Super- 
lift shock absorbers. 


4, If no oil is detected, pump shock absorber 
up and down by hand as fast as possible, If a skip 
is felt at end of stroke, remove absorber for 
bench check, 


5S. As another check, completely extend shock 
absorber and pull hard. If spring tension is felt, 
shock absorber should be replaced, 


IMPORTANT: Pumping shock absorber by 
hand will not fully determine whether a shock 
absorber is good or bad, The best test method 
is to compare the questionable shock absorber 
with its mate on opposite side of car; that is, 
a front with the other front, and rear with the 
other rear, If both shocks feel the same, it is 
unlikely that a shock absorber replacement is 
necessary, Bad shocks as detected by this test, 
will affect ride motion only. 


b. On Bench Checks (Standard Shock Absorbers) 


1, When performing a bench check for any 
suspected shock absorber, clamp shock absorber 
upside down in a vise. 


NOTE: Cadillac standard shock absorbers 
can be turned upside down because all internal 
vapor (inert gas instead of air) is contained in a 
pliacell envelope which prevents aeration of oil 
and prevents lag, 


2, Pump shock absorber by hand at various 
rates of speed to find if shock absorber is de- 
fective. If a skip is felt at full extension when the 
shock is inverted, this is normal. A skip on re- 
versal of direction in mid-travel indicates a 
ruptured pliacell envelope, If smooth resistance 
is felt throughout length of the stroke, however, 
the shock absorber need not be replaced, A faint 
hiss (‘‘orifice swish’’) is considered normal, but 
a gurgling noise denotes air bubbles in the fluid, 
and the shock absorber should be replaced, 


c. On Bench Checks (Superlift Shock Absorbers) 


1, Clamp lower mounting ring in vise in verti- 
cal position with air dome up. 


2. Extend and collapse shock completely sev- 
eral times to discharge air out of the working 
chamber, 


3, Pump unit by hand at different rates of 
speed, Smooth resistance should be felt through- 
out the length of the stroke. Since the Superlift 
is normally pressurizéd, the sound of air bubbles 
or a gurgling noise is not abnormal, 


4. Rear Spring 
a. Removal 


1, Raise rear end of car, Place hydraulic jack 
under differential and jack stands under frame 
side rails, and remove wheel from side of car 
where spring is to be removed, 


2, If car is equipped with Automatic Level 
Control, disconnect link at overtravel lever by 
removing nut and lockwasher. Position over- 
travel lever in center position. 


3. Remove shock absorber lower retaining nut 
and washer and stem from mount on side where 
spring is to be removed, It will be necessary to 
hold the stem next to the rubber grommet with 
one wrench to prevent the stem from turning, 
while removing retaining nut with a second 
wrench, 


NOTE: Be careful not to damage brake pip- 
ing on axle housing, now, and throughout 
procedure, 


4, Remove rear bolt from upper control link 
on side of car where spring is to be removed, 
Free rear upper control link from mounting. 


NOTE: It may be necessary to place a 
second jack by the differential carrier nose to 
facilitate removal of bolt. 


5. If removing right rear spring, disconnect 
brake line hose at bracket on rear suspension 
cross member, Remove clip that retains hose to 
bracket and separate hose from bracket. Also 
remove one screw that secures parking brake 
cable strap, 


6. Remove jack at differential carrier pinion 
nose and slowly lower second jack from 
differential, 


7, Place jack under side of rear lower control 
link mount opposite that of the spring being 
removed, 


8. Raise jack until spring can be removed from 
mount, Inspect lower and upper rubber insulators, 
Replace if necessary, 


b. Installation 


1, Make certain frame side rails are supported 
on jack stands and side opposite spring being 
installed is in compression position, 


2, Position lower rubber insulator on rear 
axle housing mount, 


3. Tape upper rubber insulator to top of spring 
and position spring so that end of top of spring is 
properly aligned with recess in upper seat of 
frame tower, 
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4. Seat bottom of spring on lower rubber 
insulator, 


5. Lower jack and place under differential 
housing. Raise jack and check spring position, 


6. Install lower shock absorber stem in mount 
and secure with washer and retaining nut, 


7, Position jack under differential carrier to 
take up load, Use a second jack under differ- 
ential carrier pinion nose to permit positioning 
of upper control link in its mount, Install bolt 
and start the nut. 


8. If right rear spring was installed, connect 
brake line hose loosely at bracket on rear sus- 
pension cross member, Install clip that secures 
hose to bracket and tighten fitting, Bleed brakes 
as described in Section 5, Note 9, Also install 
screw securing parking brake cable clamp. 


9. Remove jack stands and lower car, The car 
is now at standing height, 


10, Tighten upper control link bolt to 90 foot- 
pounds, 


NOTE: Pivot bolt in control link must be 
torqued at standing height, If it is not, the ride 
rate will be affected, 


ll, If car is equipped with Automatic Level 
Control, secure link to overtravel lever with at- 
taching nut and lockwasher, Inflate reservoir to 
140 psi or maximum pressure available through 
compressor service valve, 


5. Rear Lower Control Link 


a. Removal (Fig. 4-5) 


1, Raise rear end of car and place on jack 
stands, 


2, If car is equipped with Automatic Level 
Control, disconnect link at overtravel lever by 
removing nut and lockwasher. Position over- 
travel lever in center position, 


3. Remove front and rear lower control link 
nuts, 


NOTE: Be careful not to damage brake pip- 
ing on axle housing, now, and throughout 
procedure, 


4. Place jack under front of differential to re- 
lieve tension on lower link bolts, 


5. Remove front and rear lower control link 
bolts and link, 
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Fig. 4-5 Rear Suspension 


NOTE: ‘The front and rear bushings in the 
lower control links are not serviceable. These 
bushings are the same size as the upper control 
link bushings but are not interchangeable as the 
rubber has different characteristics, The wrong 
bushing may cause poor handling or increased 
axle noise, 


b. Installation 


1, Slide lower control link into position with 
the flange of the bushing inboard, and install two 
screws from inboard side, Adjust jack under 
front of differential as necessary to install 
Screws, 


2, Loosely install nuts on screws, 


3. Remove jack stands and lower car, The car 
is now at standing height. 


4, With car at standing height, tighten front 
and rear lower control link bolts to 90 foot- 
pounds, 


NOTE: Pivot bolts in control links must 
always be torqued at standing height. If they 
are not, the ride rate will be affected. 


5. If car is equipped with Automatic Level 
Control, secure link to overtravel lever with at- 
taching nut and lockwasher, Inflate reservoir to 
140 psi or maximum pressure available through 
compressor service valve, 


6. Rear Upper Control Link 
a. Removal 


1, Raise rear end of car, and place on jack 
stands, 


rr ——— 
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2. If car is equipped with Automatic Level 
Control, remove attaching nut that secures link 
to right hand upper control link, Fig. 4-14, Po- 
sition overtravel lever in center position, 


3. Working at front of link to be removed, mark 
floor pan with a punch, in line with center of bolt 
head, 


NOTE: Be careful not to damage brake pip- 
ing on axle housing, now, and throughout 
procedure. 


4, Remove rear cushion and seat back, 


5. Drill 1-1/4 inch hole in floor pan using mark 
on floor pan as center of hole, 


NOTE: Use only 1-1/4 inch drill as plug 
used during assembly is designed to fit this 
size, 


6, Place jack under differential housing and 
raise jack to relieve tension on upper control 
link, 


7. Remove rear pivot bolt, 


8. Remove forward pivot bolt, and guide the 
screw through hole in floor pan, Remove upper 
control link. 


NOTE: The front and rear bushings in the 
upper control links are serviceable and can be 
removed and installed by using an arbor press, 
These bushings are the same size as the lower 
control link bushings but are not interchange- 
able as they have different rubber characteris- 
tics. The arm and bushings are replaced asa 
complete assembly. 


b. Installation 


1, Install arm with flanged surfaces at bush- 
ing inboard, 


2, Loosely install front pivot bolt after first 
guiding the screw through floor pan. 


3, Loosely install rear pivot bolt in upper hole 
of bracket. Adjust jack under front of differential 
as necessary to install bolts, 


NOTE: The lower hole in axle housing 
mounting bracket is a manufacturing hole, and 
must not be used, 


4. Remove jack stands and lower car, The car 
is now at standing height, 


5. Tighten front and rear pivot bolts to 90 foot- 
pounds, 


NOTE: Pivot bolts in control links should 
be torqued only at standing height. If they are 
not, the ride rate will be affected, 


6. Install a 1964 windshield wiper mechanism 
access hole plug in floor pan. 


7, Replace seat back and cushion, 


8. If car is equipped with Automatic Level 
Control, secure link to right hand upper control 
link with attaching nut. Inflate reservoir to 140 
psi or maximum pressure available through com- 
pressor service valve, 


7. Rear Leaf Spring Liner Service 
(Commercial Chassis) 


Replacement rear spring liner tips are avail- 
able for installation between the spring leaves 
when original liners wear at the outer ends, 


To install these replacement liner tips, it is 
necessary to use a hardwood wedge 2-1/2 inches 
wide, 5 inches long, and tapered from 1/8 inch 
to 3/4 inch thick in 2 inches of length, Proceed 
as follows: 


1, Remove spring rebound clips. 


2, Raise rear of car until springs are in full 
rebound position, 


3. Mark off length of replacement liner tip 
on main spring leaf, allowing 1/2 inch projection 
beyond second leaf, 


4, After placing a piece of sheet metal between 
liner and spring leaf to protect leaf, pry first and 
second leaves apart and insert wedge under liner 
just beyond point where old liner is to be cut off, 


NOTE: It is necessary to protect the spring 
leaf because a small nick in the leaf froma 
steel wedge could cause a point of fatigue that 
may result in spring failure, Use a hardwood 
wedge whenever possible. 


5. Cut off worn end of original liner with a 
hacksaw blade, Grinding off a 4 inch section of 
the back of the saw blade to 1/4 inch width will 
permit sawing liner without spreading spring 
leaves too far apart, 


6. Install new liner tip with button end toward 
axle, Work out wedge, keeping liner tip in 
position, 


7, Repeat above operation at each of the two 
upper liners in each rear spring. 
8. Rear Leaf Spring 
(Commercial Chassis) 
a. Removal 
1, Jack up car so that weight of body is en- 


tirely off the spring and support axle housing 
with adjustable stands, 
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Fig. 4-6 Rear Leaf Spring Shackle 


2, Remove front shackle bolt nut and drive out 
shackle bolt, 


3. Disconnect shock absorber from U- bolt plate. 


4, Remove rear shackle nuts and link, Fig. 
4-6, 


5. Remove U-bolt nuts, washers, lower spring 
plate, lower insulator retainer and insulator pad, 


6. Remove spring from rear shackle by re- 
moving shackle from frame or by driving spring 
off shackle, 


b. Installation 


1, Install new bushings in spring eyes and in 
shackle-to-frame mounting sleeves, 


2, Install shackle on frame. 
3, Install spring on lower shackle bolt, 


4, Line up front spring eye on bracket on frame 
and install bolt from inner side of frame. Install 
nut, but do not tighten until car is lowered, 


5. Install shackle link and shackle nuts, 


6. Install insulator pad and retainer on top of 
spring, with hole in pad and retainer over spring 
center bolt, 


7, Position center of spring under rear axle 
housing bracket with spring center bolt located 
in hole provided in bracket. 


8. Install insulator pad, retainer, and U-bolts; 
and install U-bolt nuts and lockwasher, torquing 
to 45 foot- pounds, 


NOTE: Lower car before tightening U-bolts 
or rear shackle nuts. This permits rubber 
bushings to take a neutral position and assures 
a more accurate torquing. 


9. Connect rear shock absorber at spring 
U-bolt plate. 


10. Tighten front eye bolt and rear shackle 
nuts to 70 foot- pounds, 


TUBING 


SUPERLIFT 


METAL SLEEVE AND 
RUBBER SEAL ASSEMBLY 


Fig. 4-7 Typical Tubing Fitting 


9. Tubing 


NOTE: Tubing may be removed by simply 
unscrewing nut. Be sure system is deflated 
when separating air lines, When installing tub- 
ing at any Automatic Level Control fitting, be 
careful not to kink line. 


1, Preassemble metal sleeve and rubber seal, 
Fig, 4-7, 


2. Place nut on tubing, 


3. Insert tube into metal sleeve and rubber 
seal until tube bottoms, 


4, Holding tubing in bottomed position, tighten 
tube nut securely (30-40 inch pounds), 


NOTE: Tubing may be reinstalled at its 
connections, If tubing is cracked at end, it will 
be necessary to cut flush and use a new metal 
sleeve and rubber seal to assemble connector. 
Be careful not to remove too much, or tubing 
may be kinked or broken at full suspension 
travel. Care should be taken that proper routing 
is followed in areas close to the exhaust sys- 
tem to prevent burning the tubing, Note par- 
ticularly the areas at rear suspension cross 
member. 


10. System Test 


The source of a system problem is best pin- 
pointed by checking the air supply and control 
sections separately. 


1, Perform the Compressor Output Test On 
Car, as described in Note 11. 


2, If satisfactory, proceed to Control Valve 
Test and Fluid Replacement as described in 
Note 18, 
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11. Compressor Output Test-On Car 


1, With Climate Control off and transmission 
selector lever in Neutral, run engine until fast 
idle screw is off fast idle cam. Turn off ignition, 


2. Deflate system through service valve and 
remove high pressure line at regulator adapter 
fitting and connect Test Gage, J-22124, Fig. 4-8. 


3. Inflate reservoir to 70 psi through service 
valve, 


4, Observe Test Gage for evidence of com- 
pressor air leak, 


5. If compressor is leaking, proceed to leak 
test compressor reservoir and regulator as de- 
scribed in Note 20a, If not leaking, continue this 
test. 


6. With engine running at slow idle, observe 
reservoir build-up for five minutes, Reservoir 
pressure should build-up to a minimum of 90 psi. 


7. If compressor fails to cycle, make sure the 
vacuum and air intake lines are not reversed and 
are open and unobstructed before removing com- 
pressor for repair. 


8. If build-up is too slow, proceed to repair 
compressor as outlined in Notes 13 to 15, 


9, Satisfactory build-up indicates system prob- 
lem to be in the control section, Note 18. How- 
ever, again observe the Test Gage for evidence 
of an air leak and proceed accordingly. 


12. Compressor, Reservoir and 
Regulator Assembly 


a. Removal 


1. Raise front of car on hoist or jack stands. 


Automatic Level 
Control Tester J-22124 


ay 


- 


aula, Compressor 
? Assembly 


e) 


Fig. 4-8 Testing Compressor Output 


HIGH PRESSURE 
FITTING 


VACUUM PORT 


VACUUM HOSE 


AIR INLET 


HOSE 
VENT PORT 


Fig. 4-9 Compressor Hose Connections 


2, For identification purpose, place a piece of 
tape on the air intake line attached to the end 
(smooth) fitting on the compressor, Fig. 4-9. 


3. Remove the air intake and vacuum hoses, 


4, Remove two self-tapping screws securing 
the compressor brackets to the left upper and 
right lower front cross member reinforcements, 


5. Remove compressor from frame with 
brackets attached, 


6, Deflate system by using the service valve, 
and remove high pressure fitting at compressor 
pressure regulator, 


7. Remove upper bracket from compressor by 
removing two nuts and lockwashers, Remove 
lower bracket from compressor by removing one 
nut and lockwasher, 


b. Installation 


1, Attach upper bracket to compressor with 
two nuts and lockwashers, Attach lower bracket 
to compressor with one nut and lockwasher. 


2, Install compressor to left upper and right 
lower front cross member reinforcements with 
two self-tapping screws. 


3. Attach air intake and vacuum hoses, 
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4, Secure air line at compressor pressure 
regulator by following procedure outlined in 
Note 9. 


5. Remove jack stands and lower car, 


6. Inflate reservoir to 140 psi through com- 
pressor service valve, 


CAUTION: Position vacuum and air intake 
lines away from power steering pump pulley 
and belts to prevent chafing. 


13. Disassembling Compressor, 
Reservoir and Regulator into Major 
Components (Fig. 4-10) 


The compressor is a precision-built mechan- 
ism, All parts should be carefully handled and 
assembled. Take care to prevent entrance of dirt 
or foreign matter. DO NOT LUBRICATE as unit 
is designed to run dry, 


“FLEXIBLE MOUNT 


ADAPTER 


COMPRESSOR 
THROUGH BOLT NUT "O" RING 


1. Remove compressor as described in Note 
12a or 25a, 


2. Remove three flexible mounts and three 
adapters, 


3. Remove reservoir retaining through bolt, 
cover retaining screw and cover gasket that se- 
cure cover and gasket to first stage housing. 
Remove cover and discard gasket. 


4, Remove two regulator retaining screws, reg- 
ulator assembly and O-ring from second stage 
housing. Discard O-ring. 


5. Remove three nuts at reservoir flange and 
two through bolts that enter from flanged side of 
reservoir. Separate reservoir and O-ring, Dis- 
card O-ring. 


6, Remove three compressor retaining through 
bolts that secure second stage housing to first 
stage housing. 
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Fig. 4-10 Compressor Assembly Disassembled 
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7. Slide second stage (small diameter) housing 
straight off piston, 


8. Disconnect arm tension spring from swivel 
arm, 


9. Remove arm pivot screw and actuating arm, 


10, Slide piston assembly straight out of first 
stage housing, 


14. Compressor, Reservoir and 
Regulator Disassembly, Inspection 
and Assembly of Major Components 


a. Diaphragm 
Inspection 


1, Inspect diaphragm for holes, looseness or 
other defects and replace if necessary. 


Disassembly 


1, Remove diaphragm retainer with diagonal 
pliers and discard, 


2, Remove diaphragm plate, diaphragm, second 
diaphragm plate and washer from piston, 


Assembly 


i, Insiail new washer, oid piate, new diaphragm 
with outer lip toward second stage side, Fig. 
4-10, and second plate, Plates should be installed 
so that lip on both plates faces outboard from 
diaphragm. 


2. Use a 13/16 inch deep socket as a pilot for 
the new diaphragm retainer, Press against the 
piston shoulder on first stage side, Fig, 4-11, to 
position diaphragm retainer. The wood blocks 
used are each 3/4 inch x 3/4 inch x 12 inch. 


NOTE: Position diaphragm retainer se- 
curely to effect air tight seal against washer, 


b. Seals 
Inspection 

1. Inspect seals for evidence of excessive wear 
or scoring. If necessary, replace seals and O- 
rings, 
Removal 

1, Remove seals and O-rings from piston, 


Installation 


1, Install new O-rings by rolling into groove, 
Relieve any resulting twist. 


Fig. 4-11 Installing Diaphragm Retainer 


2, Install new seals using a piece of .020" shim 
stock, Fig. 4-12, Make sure shim stock has no 
sharp edges that may cut seal, Do not stretch 
seal more than necessary to install, Seals should 
be installed so they are not twisted, 


c. Distributor Valve Mechanism and Intake Valve 
(First Stage Housing) 


NOTE: Actuate distributor valve with finger. 
Valve tension spring should press against dis- 
tributor valve, holding it against either stop, 
If valve action is not free and positive, it will 
be necessary to rebuild, using new parts in 
Distributor Valve and Arm Package, If action 
is free and positive, and inspection upon dis- 
assembly shows no damaged parts, parts may 
be re-used, 


Disassembly 


1. Remove screw, washer, distributor arm as- 
sembly, washer, and distributor valve bushing, 


2, Remove two arm assembly stop bushings 
and two distributor valve stop bushings, 


3. Remove distributor valve being careful not 
to distort valve tension spring, 


-020” SHIM STOCK 


Fig. 4-12 Installing Seal 
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4, Remove valve tension spring from bowl cover 
boss, again being careful not to distort valve ten- 
sion spring. 


5. Remove intake valve retaining spring, intake 
valve and washer using pocket knife. 


6. If necessary, remove rocker and swivel 
arms, Position pin for removal by prying with 
screwdriver, Fig. 4-13. Grip pin with water pump 
pliers and remove pin. Remove swivel arm, 
rocker arm and bushings, 


Cleaning and Inspection 


1. Clean all parts in clean solvent except dis- 
tributor arm assembly and blow dry with com- 
pressed air. 


2, Inspect distributor valve for cracks, Dis- 
card if damaged, 


3. Inspect all other parts for wear or damage. 
Assembly 


1. If removed, position bushings in first stage 
housing and install rocker arm and swivel arm. 
Align hole in rocker arm with swivel arm and 
install rocker arm retaining pin, small end first. 


NOTE: If distributor mechanism failed to 
function properly or one or more parts were 
found defective, use new parts in distributor 
valve and arm package during remaining build- 


up. 


2. Install washer on intake valve and install in 
first stage housing with intake valve retaining 
spring. 


3. Install longer leg of valve tension spring 
into boss on first stage housing, being careful 
not to distort valve tension spring. 


4, Position distributor valve, being careful not 
to distort valve tension spring. 


5. Install two distributor valve stop bushings 
and two arm assembly stop bushings. 


6. Install distributor valve bushing, washer, 
distributor arm assembly, and washer and se- 
cure with screw. Tighten to 12 inch pounds, 


NOTE: Do not install remaining parts at 
this time as rocker arm must be free to permit 
entrance of piston into first stage housing, 


d. Check Valve Replacement (Second Stage Piston) 


1. Pry out expansion plug retainer on second 
stage piston with pointed tool and remove spring 
and check valve, 


2, Pour a small amount of clean solvent through 


FIRST STAGE HOUSING 


Fig. 4-13 Removing Rocker Arm 


bore in piston and blow dry with compressed air, 
Check valve seat should be smooth and clean 


3, Install new check valve and spring, 


4, Insert new expansion plug retainer and tap 
in until it bottoms, 


e. Check Valve Replacement 
(Second Stage Housing) 


1, Pry out expansion plug retainer on second 
stage housing with pointed tool and remove spring 
and check valve, 


2, Clean second stage housing with clean sol- 
vent and blow dry with compressed air. Check 
valve seat should be smooth and clean, 


3. Install new check valve and spring, 


4, Insert new expansion plug retainer and tap 
in until it bottoms, 


15. Assembling Compressor Reservoir 
and Regulator from Major 
Components 


1, Slide piston assembly straight into first 
stage (large diameter) housing. 


2, Install actuating arm and attach to first 
stage housing with arm pivot screw, 


3. Connect arm tension spring to swivel arm. 
4, Rotate piston in first stage housing to align 


elongated hole in diaphragm with vent port in first 
stage housing. 
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5. Install three compressor retaining through 
bolts that secure second stage housing to first 
stage housing. Housings will align one way only, 
Nuts are positioned in counterbores in second 
stage housing, Tighten to 28 inch- pounds, 


6, Install new O-ring on second stage housing. 
Wash inside of reservoir in clean solvent and 
blow dry with compressed air, Install reservoir 
on second stage housing with three nuts, tighten- 
ing to 28 inch-pounds, Install two reservoir re- 
taining through bolts, tightening to 28 inch- pounds, 
Through bolt heads should be positioned against 
reservoir. Do not install through bolt that secures 
cover at this time. 


7, Install new O-ring on regulator and secure 
regulator with two regulator retaining screws, 
Tighten to 35 inch-pounds. Service valve should 
be on same side as second stage housing, 


8. Install new gasket and cover, and secure with 
cover retaining screw and new cover gasket. 
Tighten cover retaining screw to 35 inch- pounds, 
Install through bolt with head positioned against 
reservoir, Tighten through bolt to 28 inch- pounds, 


9. Install three adapters and flexible mounts. 


10, Proceed to compressor output test on car, 
Note 11, 


1l, If compressor passes output test, install 
as outlined in Note 12b or 25 b, 


16. Regulator Test and Adjustment 


Performance test the regulator with a known 
good compressor on the car, 


1, Deflate system through service valve, re- 
move line at regulator and connect Test Gage 
J-22124 at regulator adapter, 


2, Inflate reservoir through service valve to 
maximum pressure available. If less than 140 
psi, start engine to build up reservoir to this 
pressure. 


3, Regulated pressure on the Test Gage should 
build up to 100-130 psi and hold steady within 
this pressure, 


4, Recheck regulated pressure by momentarily 
depressing valve core on Test Gage and observe 
gage reading. 


5. If regulated pressure reads under 100 psi, 
remove boot and reposition the sleeve retainer 
deeper into the body, using a deep well socket, 


6. If regulated pressure exceeds 130 psi, re- 
place regulator as a unit, 


17. Trim Adjustment—On Car 
Trim adjustment should be performed with a 


full fuel tank (or the equivalent in load at the rate 
of 6 lbs/gallon), 


a. Preparation 
1, Raise car with rear axle supported, 


2, Remove Superlift line at control valve, Fig, 
4-14, 


3, Connect a Fill Valve Assembly, J-21999 to 
this line (male end), 


4, Inflate Superlifts to 8-15 psi, Jounce car to 
neutralize suspension, 


5. Connect Test Gage J-22124 to Superlift adap- 
ter on control valve and attach air pressure 
source (80-110 psi), 

b. Adjustment 


1, Loosen overtravel lever adjusting nut. 


2, Hold overtravel body down in exhaust posi- 
tion until air escapes from exhaust valve port, 


3. Slowly move overtravel body and tighten nut 


at the point of minimum air bleed, With nut tight, 
a slight continuous air bleed should be noticeable, 


c. Restore System 


1, Remove Test Gage and air pressure source 
from Superlift adapter. 


Fig. 4-14 Height Control Valve 


(201) REAR SUSPENSION 4-15 
C—O 


2, Remove Fill Valve Assembly, J-21999, from 
Superlift line and reconnect line to control valve, 


3. Lower car and inflate reservoir through 
service valve, 


18. Control Valve Test and 
Fluid Replacement 


NOTE: If tests are performed when car is 
cold, (15°F or less) time delay may be as much 
as 30 seconds, 


a. Exhaust (Superlifts Inflated) 
1, Disconnect overtravel lever from link, 


2, Hold lever down in exhaust position until 
Superlifts deflate or for a minimum of 18 seconds, 


3, If Superlifts deflate, perform Intake Check, 


4, If Superlifts do not deflate, remove exhaust 
adapter from control valve and hold lever down 
as in step 2, Replace adapter, O-ring and filter 
if this deflates Superlifts, 


5, Replace control valve if none of the above 
steps correct the condition, 


b. Intake (Reservoir Pressure 125 psi Minimum) 
1, Disconnect overtravel lever from link. 


2, Hold lever up in intake position until Super- 
lifts inflate or for a minimum of 18 seconds, 


3. If Superlifts inflate and hold, proceed to 
Time Delay Check. 


4, If Superlifts inflate and then leak down, per- 
form leak test on lines and fittings and then on 
Superlifts, Note 20. 


5. If Superlifts do not inflate, check air source, 
Also check and, if necessary, replace intake and 
Superlift screens and O-rings. If Superlifts still 
do not inflate, perform leak test on valve, Note 
20b. Repair as indicated and proceed to time- 
delay check. 


c. Time Delay Check 
1, Disconnect overtravel lever from link. 
2, Disconnect lines at Superlift and intake ports. 


3. Connect Test Gage, J-22124, to intake valve 
port and open air pressure (95 psi), Move over- 
travel lever approximately one inch down from 
neutral position as measured from end of lever, 
and hold for 15-20 seconds, 


4. Quickly move overtravel lever upward two 
inches; at the same time begin timing number of 


seconds before air starts to escape from Super- 
lift port, This delay should be from 4-18 seconds, 
Repeat check, This will check the air intake time 
delay. Proceed with check to determine air ex- 
haust time delay. 


5. Remove Test Gage and plug intake port with 
Fill Valve J-21999 (female end). 


6. Connect Test Gage to Superlift port and open 
air pressure (95 psi), Move overtravel lever 
approximately one inch up from neutral position 
as measured from end of lever, and hold for 15- 
20 seconds. 


7. Quickly move overtravel lever downward two 
inches; at the same time begin timing number of 
seconds until air begins to escape from exhaust 
port. This delay should be 4-18 seconds, Repeat 
check, 


If either delay is not within specification there 
has been either a loss of silicone fluid or a valve 
has lost its adjustment due to damage or wear, 
Silicone fluid may be replaced as described below, 


d. Replacing Silicone Fluid 


1, Remove control valve as described in Note 
19a, 


2, Clean exterior of valve thoroughly. 


3. Position valve with delay plug on top, Re- 
move delay plug and drain silicone fluid from 
chamber, Remove O-ring from plug and discard. 


4, Remove cover plate retaining ring, using 
Snap Ring Pliers #3, J-4245. Remove delay cover 
from valve body, 


5S. Remove O-ring from chamber. Discard O- 
ring. 


6, Place new O-ring over delay plug and install 
plug, Tighten to 20-30 inch- pounds, 


7, Pour Silicone fluid into delay piston chamber 
until fluid level is 5/16 inch below top edge of 
body. Add or remove fluid with an eye-dropper 
until proper level is reached, 


8. Hold control valve body in vise with delay 
chamber elevated slightly. Carefully operate lever 
to purge trapped air from fluid. 


9, Place new O-ring in groove around delay 
piston bore, install cover and secure with snap 
ring, using Snap Ring Pliers #3, J-4245, 


10, Place control valve vertically in vise with 
delay chamber down, Move overtravel lever up 
and down for one minute to vent air from delay 
piston pin chamber, Perform time delay check 
off car. If delay is not within 4-18 seconds, 


ee 
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recheck fluid level in delay chamber, If level is 
within specification, replace valve. 


1l. Install height control valve as outlined in 
Note 19b, 


12, Proceed to Trim Adjustment On Car, Note 
17, 


19. Height Control Valve 
a. Removal 
1, Deflate system, using service valve. 


2, Disconnect air lines at leveling valve intake 
and superlift ports, 


3. Disconnect link from overtravel lever by 
removing one nut and lockwasher. 


4, Remove two screws securing leveling valve 
to frame and remove leveling valve. 


b. Installation 


1. Install leveling valve with two screws, with 
time delay mechanism down. 


2. Secure link to overtravel lever with one nut 
and lockwasher, On all convertible series cars, 
the link is secured to the lower hole. On all other 
series cars with standard springs, the link is 


Water Level 


Fig. 4-15 Checking Compressor Assembly for Leaks 


also secured to the lower hole. If the car is not a 
convertible and has the special springs, the link 
is secured to the upper unmarked hole. 


3. Connect air lines, white at control valve 
intake and black at Superlift port, Fig. 4-14, as- 
sembling tubing as described in Note 9. 


4, Inflate reservoir to 140 psi or maximum 
pressure available through service valve. 


20. Leak Tests 


a. Compressor, Reservoir and Regulator 
1, Remove assembly, Note 12a or 26a, 


2, Connect Test Gage to regulator. Inflate res- 
ervoir through service valve to 80-110 psi. 


3. Route an eight inch rubber hose between 
vacuum and vent ports, Fig. 4-15. 


4, While holding assembly in a vertical position 
with reservoir end down, immerse in water until 
the diaphragm is just submerged, Fig. 4-15. Do 
not submerge completely, as water can enter 
around the cover gasket. Observe for air leaks 
at 


Reservoir weld seam 


Reservoir to compressor O-ring. A stream of 
bubbles may appear in this area and then cease, 
The bubbles are caused by atmospheric air being 
purged from air pockets in the second stage hous- 
ing. If the bubbles stop in 20 seconds or less 
there is no leak, 


Regulator to compressor O-ring. 
Regulator boot - defective internal O-ring. 


Diaphragm between first and second stage hous- 
ings - tightening through-bolts may correct the 
leak. 


Service valve, 
Test gage connections. 


5. Remove hose from vacuum port and sub- 
merge disconnected end in water. Cover vacuum 
port with finger. Do not permit water to enter 
through vacuum port. If bubbles are evident, the 
probable cause is a defective second stage hous- 
ing check valve, 


6. Correct any leaks by either tightening screws 
or replacing parts, 


7. If the cover gasket area is inadvertently 
submerged, remove cover and tilt unit so that 
water may drain through openings by distributor 
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valve mechanism, Move distributor valve from 
side to side until all water is purged. Blow dry 
with compressed air, both the distributor valve 
mechanism and the interior of the cover, Replace 
cover. 


If the compressor passes this test, yet fails the 
output test, the compressor, reservoir and regu- 
lator need to be overhauled. 


b. Control Valve 


1, Remove control valve from car as described 
in Note 19a, 


2, Clean exterior of control valve thoroughly, 


3. Connect Test Gage J-22124 and air pressure 
source to intake adapter and open air pressure 
(80-110 psi). 


4. Submerge unit in water, No air should es- 
cape if overtravel lever is in ‘‘neutral’’ position, 
If bubbles escape from Superlift port, replace 
control valve, 


5. Shut off air pressure and detach test gage 
from air intake port, Plug intake port will Fill 
Valve, J-21999 (female end), 


6. Connect Test Gage to Superlift port and open 
air pressure, 


7. With overtravel lever in ‘‘neutral’’ position 
no air should escape. If bubbles escape from 
exhaust port, replace control valve, 


8. If air escapes around edge of cover’ plate, 
the gasket must be replaced, 


9. Remove control valve from water, Actuate 
overtravel lever to expel any water from unit, 


10. Shut off air pressure and remove line from 
Superlift port. 


c. Lines and Fittings 
1, Disconnect overtravel lever from link, 


2. Hold lever up in intake position for maximum 
Superlift inflation and release, 


3, Leak check all connections, with a soap and 
water solution, Leak test solution may also be 
used, 


d. Superlifts 


1. Disconnect lines and remove from car as 
described in Note 2a, 


2, Inflate individually to 50-60 psi utilizing 
Fill Valves J-21999, Submerge in water and ob- 
serve for leaks, 


3. Install Superlifts as described in Note 2b, 


21. Quick Check of Automatic Level 
Control System 


NOTE: If check is performed when car is 
cold (15°F or less), time delay may be as much 
as 30 seconds, 


1, Record rear trim height of empty car (meas- 
ure from center of rear bumper to ground), 


2, Add weight equivalent to two passenger load 
to rear of car, Car should begin to level in 4-18 
seconds and final position should be approximately 
+ 1/2 inch of dimension measured above. 


NOTE: If gas tank is nearly empty, a 3rd 
passenger’s weight may be needed, 


3. Remove weight. After 4-18 seconds car 
should begin to settle, Final unloaded position 
Should be within approximately + 1/2 inch of 
original measurement recorded in step 1, 


DIAGNOSIS CHART 
(AUTOMATIC LEVEL CONTROL) 


Car loaded, will not raise. 


Line leak, 


External damage or breakage, 


CORRECTION 


Visually inspect - 
Lines 
Link 
Control valve 
Superlifts 


Leak Test - Lines and fittings, 
Note 20c, 
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DIAGNOSIS CHART (CONT’D) 
(AUTOMATIC LEVEL CONTROL) 


Linkage to overtravel lever in Lower hole in overtravel lever 
wrong hole, for convertible series only or 
cars with standard springs, 
Note 19b, 


Control valve setting 
incorrect, 


Perform trim adjustment on 
car, Note 17, 


Defective component, Perform system test, Note 10 


and proceed as indicated, 


Car loaded, Raises to level Line leak, 


and then leaks down, 


Leak test lines and fittings 
from control valve to Super- 
lifts and crossover line. 


Control valve exhaust leak. 


Control valve test - on car, 
Note 18, 


Leak test Superlifts, Note 20d, 


Superlift leak, 


Leak test - Control Valve Off 
Car, Note 20b. 


Control valve leak. 


Car loaded, raises partially. Load excessive (over 500 lbs. 
at axle) on cars with special 


springs, 


Distribute load, shift forward 
if practical. 


Control valve 


incorrect, 


setting Perform trim adjustment on 


car, Note 17, 


Low supply pressure. Perform compressor output 


test on car, Note 11, 


Control 
incorrect. 


Car unloaded, rides too high, 
will not come down, 


valve setting Perform trim adjustment on 


car, Note 17. 


Improper springs, Replace springs. 


External damage or breakage. Visually inspect Lines 


Link 
Control valve 
Superlifts 


Linkage to overtravel lever in 
wrong hole. 


Lower hole in overtravel lever 
for convertible series only or 
cars with standard springs, 
Note 19b, 


Control valve test, Note 18, 


Defective control valve, 


Dirt in exhaust check valve 
port, 


Dirt in exhaust check valve 
port. 


Car rises when loaded but 
leaks down while driving. 


Time delay mechanism not 
functioning properly. 


Check time daily mechanism 
as described in Note 18c. 
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REAR SPRING CHART 


Style Color/Code Normal Load Rate Per Inch 


68069, 68169 (All and 68367 (With 


Automatic Level Control) ..... Green BE 1,175 92-98 
68247 and 68347 (Without Automatic 

Level Control) ........... Gray BC 1,300 111-119 
68249, 68269, 68349, 68367 and 68369 

(Without Automatic Level Control) . Brown BF 1,350 120-130 


68247, 68249, 68269, 68347, 68349 and 
68369 (With Automatic Level 


} 

CONE!) . ci Gwe ewe ww Orange BJ 1,125 92-98 
69723 and 69733 .....82.-68 0. Chartreuse BM 1,500 145-155 
69347 (Leaf Spring). ......... Orange 965 } 105 
69890 (Leaf Spring). ......... Yellow 1,900 | 223-247 
Heavy Duty | 
68069, 68169, 68247, 68249, 68269, | 

68347, 68349, 68367, and 68369 . . Chartreuse BM! 1,500 145-155 
69728 and 69733... ww cee we Purple BK | 1,600 169-181 
69890 (Leaf Spring). ......... White 2,120 223-247 


CAR WEIGHTS AND STANDING HEIGHTS 


Observed Vehicle 
Weight** 


Rear Standing 

Height* | 
(w/Automatic Level 
Control Springs) 


Rear Standing 
Height* | 
Standard Springs 


Front Standing 
Height 


2325 to 


2600 to ' " 
" =: dts ” me | Y ow He 
2700 Ibs. 2475 lbs. | 403/4 Beis Sansse 


| 
2550 to 2225 to tt » " " -~ F- " oy aw Re '" 
2650 lbs. | 2375 lbs. 3-15/16" - 4-11/16 6 6-3/4 | 5-1/16 5-13/16 


2550 to 2175 to is " . wo oe n = WW cu PR " 
2650 lbs. 2325 Ibs. | 4 - 4-3/4 | 5-7/8 6-5/8 | 5-1/16 5-13/16 


*Add 3/8" to front and rear standing height for unsettled springs on all styles except 69890. Add 
3/8" to front standing height and 3/4" to rear standing height for unsettled springs on 69890. Series 
69890 weights do not include extra equipment. 


68249, 69 
68349, 69 


NOTE: On cars equipped with Automatic Level Control, first determine if the unit is working. This can 
be done by placing the weight of one man on the bumper. Rear of car should first lower and then 
raise after 4 to 18 seconds. If system is inoperative, it must be repaired and in full operation 
before checking rear standing height. See Note 10. 

**For cars without air conditioning, subtract 125 lbs. from front end weight. Add 18 pounds to front 
end weight on cars equipped with air injection reactor system, and 10 lbs. for cars equipped with 

Automatic Level Control. 
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TORQUE SPECIFICATIONS 


Rear Leaf Spring U-Bolt Nuts 
Rear Leaf Spring Front I-Bolt Nut 
Rear Leaf Spring Shackle Nuts 


Self Locking Shock Attaching Nuts 


NOTE: Refer to Back of manual, Page 16-1 for Bolt and Nut Markings, and Steel Classifications. 
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GENERAL DESCRIPTION 


NOTE: The following information pertains 
only to the Fleetwood Eldorado, 


The rear suspension, Fig. 4-16, on 693 series 
cars consists of two single leaf, semi-elliptical 
springs, two vertical and two horizontal shock 
absorbers. 


CENTER SPRING CLAMP 


SPRING 


INSULATOR 


VACUUM HOSE 
TO COMPRESSOR 


HORIZONTAL SHOCK | 


The spring eyes are cushioned at each end by 
rubber bushings, and at the center spring clamp 
and rear axle by rubber insulating pads, 


The shock absorbers used on 693 series cars 
are functionally the same as those used on the 
rear suspension of the other 1967 Cadillac models, 
The two horizontal shock absorbers help dampen 
the rear axle, 


NUT 
> : EACH SIDE OF MOUNTING METAL 
RETAINER BOTH ENDS OF SHOCK ABSORBER 


GROMMET 


Os: SHACKLE 
4 a\ = 


LEVELING VALVE 


ASSEMBLY 


AIR CLEANER TO 
COMPRESSOR HOSE 


Bo 


arnt a | } 
my 
; 


COMPRESSOR, RESERVOIR 


AND REGULATOR COMPRESSOR TO 


SHOCK A RBER 
LEVELING VALVE LINE oe — 


Fig. 4-17 Automatic Leveling System - 693 
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Automatic Level Control (Fig. 4-17) 


Automatic pneumatic leveling 1s provided as 
standard equipment on 693 series cars, The sys- 
tem employed is basically the same as that used 
on other 1967 model Cadillacs and functions 
identically, 


The major differences lie in the on-car loca- 
tion of the components, and that steel piping is 
used extensively in the rear axle area of 693 
series cars, For additional information pertain- 
ing to the Automatic Level Control components, 
refer to the General Description in the forward 
portion of this section. 


SERVICE INFORMATION 


NOTE: The service information that fol- 
lows pertains only to the Fleetwood Eldorado, 
For service procedures not given refer to the 
forward portion of the appropriate subsection, 
as these procedures are the same as for the 
other 1967 Cadillac models, 


22. Rear Vertical Shock Absorber, 
(Fig. 4-16) 


a. Removal 


1, Raise rear of car and place jack stands 
under rear axle, 


2, Remove rear wheel on side of car where 
shock absorber is to be replaced, 


3. Disconnect Automatic Level Control, air line 
from fitting on shock absorber. 


4, Working inside trunk compartment, remove 
upper retaining nut, retainer and grommet using 
a second wrench to prevent stem from turning, 


5. Remove shock absorber lower retaining nut, 
retainer and grommet using a second wrench to 
prevent stem from turning. 


6. Compress shock absorber, and remove 
grommet and retainer from upper stem, and re- 
move shock absorber from car, and remove grom- 
met and retainer from lower stem. 


b. Installation 


1. Install retainer and grommet on lower stem 
and insert lower stem through mounting hole on 
center spring clamp. 


2, Install retainer and grommet on upper stem 
and guide upper stem into mounting hole in shock 
tower, expanding shock absorber as necessary to 
fully engage stems in mounting holes, 


3. Install second grommet and retainer and 
retaining nut on lower stem, using a second 
wrench to hold stem from turning. 


4, Working inside trunk compartment, install 
second grommet and retainer and retaining nut on 


upper stem, using a second wrench to hold stem 
from turning, 


5. Connect Automatic Level Control air line to 
fitting on shock absorber as described in Note 9. 
Inflate reservoir to 140 psi or maximum pressure 
available. 

6. Install rear wheel. 


7. Remove jack stands and lower car, 


23. Rear Horizontal Shock Absorber, 
(Fig. 4-16) 


a. Removal 
1. Raise rear of car and place on jack stands, 


2, Remove nut and bolt securing rear of shock 
absorber to center spring clamp mounting flanges, 


3. Remove nut and bolt securing front of shock 
absorber to frame and remove shock absorber, 
b. Installation 

1, Position shock absorber to mounts and install 
bolt and nut securing front of shock absorber to 
frame, tightening to 40 foot- pounds, 

2, Install bolt and nut securing rear of shock 
absorber to flanges on center spring clamp, 


tightening to 40 foot- pounds, 


3. Remove jack stands and lower car. 


24. Rear Leaf Spring, (Fig. 4-16) 
a. Removal 


1, Raise rear of car and place on jack stands 
at frame pads, 


2, Support rear axle at center with hydraulic 
jack, 


3. Remove rear wheel] from side of car where 
spring is to be removed, 
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4, Remove nut securing Automatic Level Con- 
trol overtravel link to axle bracket and remove 
link from bracket. 


5. Remove nut securing front of spring to frame 
bracket, 


NOTE: Do not remove bolt at this time, 


6. Remove two nuts retaining rear shackle 
outer link and remove outer link, 


7. Remove four nuts and lockwashers securing 
center spring clamp to rear axle, and lift up on 
spring clamp, positioning it out of the way. 


NOTE: Remove upper spring insulator from 
spring, if it did not remain in spring clamp, 


8. Lower rear axle on hydraulic jack until axle 
is free from spring, 


9. Remove rear shackle assembly from spring 
and body, 


10, Remove bolt from front of spring and re- 
move spring, 


b. Installation 


1. Install rear bushings in rear spring eye and 
in body, after lubricating bushings with tire 
mounting lubricant, if necessary. 


2. Position front of spring to frame bracket and 
install bolt and nut securing spring to bracket. 
Do not torque at this time, 


3. Position rear of spring to body and install 
rear shackle through spring eye and body hole. 


4, Install outer link of shackle and two retaining 
nuts, Do not torque nuts at this time. 


5. Position lower spring insulator on rear axle, 


6, Using hydraulic jack, position rear axle to 
spring making certain that spring aligning pin 
locates into axle and that lower spring insulator 
is properly positioned, 


7. Position upper spring insulator and center 
spring clamp to spring, aligning bolts with rear 
axle mounting bolts. 


8. Install four lockwashers and nuts retaining 
rear axle to center spring clamp, tightening nuts 
to 30 foot-pounds. 


9, Position Automatic Level Control overtravel 
lever link to axle mounting bracket and install 
retaining nut, 


10, Install rear wheel previously removed. 
11. Remove jack stands and lower car, 


12, Torque rear shackle nuts to 40 foot-pounds 
and front spring attaching bolt to 75 foot-pounds, 


25. Compressor, Regulator and 
Reservoir Assembly (693) 


a. Removal 
1. Raise hood, 


2. For identification, place a piece of tape on 
air intake hose attached to compressor vent port, 
and deflate system through service valve, Fig. 4-9, 


3. Remove air intake and vacuum hoses from 
compressor fittings, 


4, Remove high pressure line from regulator 
fitting, 


5. Loosen clamps _ securing compressor to 
cowl-to-wheel housing strut, and slide clamps 
away from mounting brackets and remove assem- 
bly from car, 


6. Remove nuts and _ lockwashers securing 
mounting brackets to flexible mounts on com- 
pressor assembly and remove mounting brackets. 


b. Installation 


1, Position mounting brackets to flexible mounts 
and secure with lockwashers and nuts, 


2. Position mounting brackets to cowl-to-wheel 
housing strut, with compressor end of assembly 
toward dash, and slide clamps over mounting 
brackets, 


3. Install high pressure line on regulator fit- 
ting, following procedure described in Note 9, 


4. Install previous identified air inlet hose to 
vent fitting, Fig. 4-9, 


5. Install vacuum hose to vacuum fitting. 


6. Reposition assembly as necessary, and 
tighten clamps securing assembly to strut, 


7. Inflate reservoir to 140 psi or maximum 
pressure available through service valve, 


8. Lower hood, 
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Fig. 4-18 Testing Compressor Output - 693 


26. Height Control Valve— (693) 


a. Removal 
1, Deflate system, using service valve, 


2. Disconnect intake and superlift air lines 
from fittings on control valve, Fig. 4-19. 


3. Discomiect link from overtravel by removing 
one nut and lockwasher, 


4. Remove two nuts, lockwashers and boits 
securing control valve mounting bracket to brack- 
et on wheel well and remove control valve. 


b. Installation 


1. Position control valve, with time delay mech- 
anism down, mounting bracket to bracket on wheel 


i : y* ; 


F — FJ) 5. 


’ o 
e f 
INTAKE 
PORT 


a? 


Fig. 4-19 Height Control Valve 


well, and secure with two bolts, lockwashers and 
nuts. 


2. Secure link to overtravel lever with lock- 
washer and nut. 


3. Connect air lines at control valve intake and 
superlift fittings, Fig. 4-19, as described in 
Note 9, 


4, Inflate reservoir, through service valve, to 
140 psi or maximum pressure available. 


TORQUE SPECIFICATIONS 


Material —_ ‘ Foot- 
Appl 
7 oe i ane 
8 


40 


Center Spring Clamp-to-Rear Axle Nuts ... 30 


Rear Leaf Spring Shackle Nuts 


40 


Rear Leaf Spring Front Mounting Nut .... 75 
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PROPELLER SHAFT 
GENERAL DESCRIPTION 


NOTE: The following information is not ap- 
plicable to the Fleetwood Eldorado, 


Propeller Shaft—680, 681, 682 and 683 


A one-piece propeller shaft assembly, Fig. 
4-20, is used on all 1967 model Cadillac cars 
except the Fleetwood Seventy-Five Sedan and 
Limousine, and the Commercial Chassis, The 
one-piece propeller shaft used on the Fleetwood 
Sixty-Special Sedan, however, is longer and 
slightly larger in diameter due to the longer wheel 
base of this body style, 


Two constant velocity type universal joint as- 
semblies are used on the one-piece propeller 
shaft; one in front and one in the rear. A constant 
velocity universal joint assembly consists of two 
single joints connected with a special link yoke, 
A centering ball and socket between the joints 
maintains the relative position of the two units, 
This centering device causes each of the two units 
to operate through one-half of the complete angle 
between the propeller shaft and transmission and 
the propeller shaft and differential carrier. The 
one-piece propeller shaft is serviced as a com- 
plete assembly, 


This propeller shaft assembly is attached to the 
differential carrier by means of a double flange 
connection. A flange on the rear universal joint 
attached to a flange on the differential carrier 
pinion by four screws and lockwashers. The as- 
sembly is attached to the transmission by means 
of an internally splined ball stud support slip 
yoke, 


697 


A two-piece propeller shaft assembly, Fig. 
4-21, that uses three constant velocity type uni- 
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CONSTANT VELOCITY UNIVERSAL JOINTS 


versal joint assemblies, is used on Fleetwood 
Seventy-Five Sedans and Limousines. Constant 
velocity universal joint assemblies are located 
at each end and in the center of the propeller 
shaft assembly, 


On the front end of the rear section of the pro- 
peller shaft assembly is a splined slip yoke that 
fits into a splined coupling in the rear end of the 
front section of the propeller shaft assembly. 
This slip spline permits the slight lengthening and 
shortening of the propeller shaft assembly re- 
quired by the movement of the rear axle, 


The propeller shaft assembly is attached to the 
transmission by means of a front slip yoke, and 
attached to the differential carrier pinion by 
means of the double flange connection previously 
described. In addition, this propeller shaft as- 
sembly is supported in the center by a center 
bearing support and bracket assembly located on 
a frame crossmember. 


With the exception of the center bearing and 
support, this propeller shaft is serviced as a 
complete assembly. 


698 


A two-piece propeller shaft assembly, Fig. 
4-26, that uses three standard universal joints, 
is used on the Commercial Chassis. Standard 
universal joints are located at each end and in the 
center of the propeller shaft assembly. 


The standard universal joints used on the Com- 
mercial Chassis are replaceable, but cannot be 
repacked. On original universal joints, the in- 
jected nylon ring that retains the bearing cup in 
the yoke will shear off when the bearing is re- 
moved. There are no provisions for replacing the 
nylon ring other than installing a new universal 
joint with the conventional snap ring retainers. 


TRANSMISSION 


FRONT SLIP YOKE 


Fig. 4-20 Propeller Shaft (680-1-2-3) 


eee 
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CENTER BEARING AND 
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Fig. 4-21 Propeller Shaft (697) 


The only time disassembly is recommended is 
when the universal joint should be replaced, be- 
cause it has become loose, worn or noisy. 


The front and rear sections of this propeller 
shaft assembly are splined together in the same 
manner as the propeller shaft assembly used on 
Fleetwood Seventy-Five Sedans and Limousines, 


The propeller shaft assembly on the Commer- 
cial Chassis is attached in the same manner as 
described for 697 series cars. However, on 698 
series cars, the propeller shaft assembly is sup- 
ported in the center by an adjustable center bear- 
ing support and bracket assembly located on a 
frame crossmember. The center bearing support 
is adjustable to compensate for various load 
conditions, 


SERVICE INFORMATION 


NOTE: The following information is not ap- 
plicable to the Fleetwood Eldorado. 


27. Slip Yoke Maintenance— 
One Piece Propeller Shaft 


The propeller shaft slip yoke does not require 
a periodic maintenance interval, However, if 
stickiness should develop at the slip yoke on one- 
piece propeller shaft cars at high mileage, the 
slip yoke should be serviced. 


To service slip yoke, remove propeller shaft 
from car, Thoroughly clean slip yoke with wash- 
ing gas or kerosene. Lubricate inside diameter 
of slip yoke with approximately two tablespoons 
of synthetic oil seal lubricant, and outside diam- 
eter with type ‘‘A’’ transmission oil. This service 
procedure should also be followed whenever pro- 
peller shaft is removed from car. 


28. Propeller Shaft Assembly— 
All Except 697 and 698 


a. Removal 


1. Position car on hoist. Place transmission 
selector lever in Park to keep propeller shaft 
from turning, and raise car on hoist, 


2. Remove from rear universal joint flange 
two of the four attaching screws and lockwashers 
that are accessible. 


3. Disconnect linkage at transmission, and shift 
transmission into Neutral position. 


4, Rotate propeller shaft to gain access to re- 
maining two flange attaching screws, Shift trans- 
mission back to Park position, 


5. Remove remaining two flange attaching 
screws and lockwashers from rear universal 
joint flange. 


CAUTION: After removing the four flange 
screws, secure propeller shaft to lower right 
hand control arm with wire. Do not permit the 
propeller shaft to be supported by the front 
constant velocity universal joint only. 


6. Remove propeller shaft by pushing shaft 
forward so that rear universal joint flange clears 
pinion shaft, then remove shaft by pulling rear- 
ward to disengage slip yoke. 


7. Install cardboard shipping cover, or similar 
protective device, on front slip yoke to keep slip 
yoke as clean as possible. 


8. Install spare yoke into transmission exten- 
sion housing to prevent loss of oil. 


b. Installation 


1, Remove any nicks, burrs or dirt from dif- 
ferential carrier pinion’ flange and from mating. 
flange on rear constant velocity joint. 
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2, Remove cardboard cover and clean slip yoke, 
if necessary, avoiding the use of anything that 
may scratch or damage yoke. Lubricate I.D. of 
slip yoke with approximately two tablespoons of 
synthetic oil seal lubricant, and O.D. with type 
“‘A’’ transmission fluid. 


3, Remove spare yoke previously installed in 
transmission extension housing, and install slip 
yoke on transmission output shaft. 


4, Position propeller shaft to differential car- 
rier, and connect rear universal flange to pinion 
flange with two attaching screws and lockwashers., 
Torque screws to 65 foot-pounds, 


CAUTION: Do not use a pry bar or heavy 
tool to hold propeller shaft when tightening 
flange attaching screws, as universal joint 
bearing seals would be damaged, 


5. Shift transmission into Neutral position and 
rotate propeller shaft to gain access to two re- 
maining screw holes, 


6, Shift transmission back into Park position. 

7. Install remaining two attaching screws and 
lockwashers at rear universal joint flange, Torque 
screws to 65 foot-pounds, 

8. Connect linkage at transmission. 


9. Lower car on hoist. 


10, Check transmission oil level as described 
in Section 7, Note 7a. 


29. Propeller Shaft Assembly— 
697 and 698 


a. Removal 


1, Position car on hoist. Place transmission 
selector lever in Park to keep propeller shaft 
from turning, and raise car on hoist, 


2. On 698 series cars, mark position of the 
center Support with respect to the frame cross 
member, 


3. Remove from rear universal joint flange 
two of the four attaching screws and lockwashers 
that are accessible, 


4, Disconnect linkage at transmission, and shift 
transmission into Neutral position. 


5. Rotate propeller shaft to gain access to 
remaining two flange attaching screws, Shift 
transmission back to Park position. 


6. Remove remaining two flange attaching 


screws and lockwashers from rear universal 
joint flange. 


CAUTION: After removing the four flange 
screws, secure propeller shaft to lower right 
hand control arm with wire. Do not permit the 
rear section of propeller shaft to be supported 
by the center universal joint only. 


7. Remove the two center bearing support-to- 
frame bolts, nuts and lockwashers and push pro- 
peller shaft forward so that rear universal joint 
flange clears pinion shaft. 


8. Slide propeller shaft rearward until front 
yoke comes off of transmission output shaft and 
install cardboard shipping cover, or similar pro- 
tective device, on front yoke. 


NOTE: The cardboard cover will prevent 
nicking of the yoke during removal as well as 
keeping the yoke as clean as possible. 


9, Withdraw propeller — shaft through frame 
cross member, removing it from the rear. 


10, Install a spare yoke into transmission ex- 
tension housing to prevent oil loss. 


b. Installation 


1. Remove cardboard cover and clean slip yoke, 
as necessary. Avoid using anything that may 
scratch or damage yoke. 


2, Replace cardboard cover on yoke. 


3. Remove any nicks, burrs or dirt from dif- 
ferential carrier pinion flange and from mating 
flange on rear universal joint. 


4, Slide propeller shaft assembly through frame 
cross member from rear of car. 


5. Remove cardboard cover from front yoke 
and lubricate yoke with type ‘‘A’’ transmission 
fluid. 


6. Remove spare yoke previously installed in 
transmission extension housing and install front 
yoke on transmission output shaft, 


7. Position propeller shaft to differential car- 
rier, and connect rear universal flange to pinion 
flange with two attaching screws and lockwashers, 
Torque screws to 65 foot-pounds, 


CAUTION: Do not use a pry bar or heavy 
tool to hold propeller shaft when tightening 
flange attaching screws, as universal joint bear- 
ing seals would be damaged. 


8. Shift transmission into Neutral position and 
rotate propeller shaft to gain access to two re- 
maining screw holes, 
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9, Shift transmission back into Park position. 


10. Install remaining two attaching screws and 
lockwashers at rear universal joint flange. Torque 
screws to 65 foot-pounds. : 


11. On 698 series cars, relocate center sup- 
port to its original position to the frame cross 
member as marked before removal. 


12. Install two center bearing support-to-frame 
bolts, nuts and lockwashers, Torque nuts to 
16 foot-pounds. 


13, Connect linkage at transmission, 
14, Lower car on hoist. 


15. Check transmission oil level as described 
in Section 7, Note 7a. 


30. Propeller Shaft Front Slip Yoke 
Leak Test—697 and 698 


1. Remove propeller shaft as described in Note 
29a. 


2, Hold open end of yoke up and fill with wash- 
ing gas or kerosene. 


CAUTION: Use of cleaning solvents, other 
than those recommended, may cause damage 
to the seal, 


3. Check area around yoke plug for signs of 
leaking. 


4. If plug is loose or leaks, install new pro- 
peller shaft assembly on 697 series cars. On 
698 series cars, install new slip yoke and front 
universal joint assembly. 


5. After leak test, remove all traces of wash- 
ing gas or kerosene with compressed air, 


6. Install propeller shaft as described in Note 
29b. 


31. Propeller Shaft Center Bearing 
Support Adjustment—698 


On cars equipped with standard universal joints, 
propeller shaft vibrations may occur as the car 
is driven under differing loading conditions, These 
vibrations are more noticeable at low speed ac- 
celeration (10 to 40 MPH). Because the weight 
of the commercial chassis series varies con- 
siderably, according to its application, the center 
bearing support is adjustable to compensate for 
various loads. The support is positioned in the 
lowest adjusting hole for light loads at the fac- 


CENTER BEARING 
SUPPORT 


CENTER FRAME 
CROSSMEMBER 


EXHAUST PIPE 


Fig. 4-22 Adjusting Center Bearing Support (698) 


tory. To correct propeller shaft vibration on 
commercial chassis cars, proceed as follows: 


1, Measure rear standing height as described 
in Note 1, except measure the height under oper- 
ating conditions with driver and operating equip- 
ment loaded in car, 


2. Remove adjusting bolt and lockwasher from 
frame center cross member, Fig, 4-22, and 
loosen pivot bolt. Align center bearing support 
with center frame cross member as determined 
from the following table and install bolt and lock- 
washer. Torque bolts evenly to 16 foot-pounds. 


Support 
Alignment 
Position 


Below 
1-3/4 inch Top 


1-3/4 inch to 
3-1/2 inch Center 


3-1/2 inch to 
5-1/4 inch Lowest 


Above 
5-1/4 inch Lowest, and shim as 


described in step 3. 


*With driver and operating equipment loaded 
in car. 


3. If rear standing height (as determined under 
conditions outlined in step 1), is above 5-1/4 
inches, the rear of engine may be raised by add- 
ing shims of equal thickness on both sides of rear 
engine support cross member between frame ex- 
tension and support cross member. Rear of 
engine may be shimmed equally any distance up 
to 3/8 inch, Do not shim between support and 
transmission as this point is already shimmed at 
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the factory, (Longer cross member bolts may 
be required, ) 


4, After raising engine by shimming, check the 
drive line to make sure there is sufficient oper- 
ating clearance, 


32. Standard Universal Joints—698 


Disassembly and repacking of the universal 
joints should not be attempted. Disassembly is 
recommended only when joint is loose, worn or 
noisy, and then universal joint should be re- 
placed, When an original universal joint has been 
disassembled, it cannot be reassembled because 
there are no provisions for replacing the injected 
nylon ring between the bearing cup and yoke, 
Disassembly and repacking of replacement joints 
is not recommended because changes in the 
normal wear pattern on the needles will result 
in premature wear and eventual failure, 


NOTE: Constant velocity type universal 
joints are not serviced separately from pro- 
peller shaft assembly. The following procedure 
pertains to standard universal joints used on 
Commercial Chassis. 


a. Removal 


1, Remove propeller shaft assembly as de- 
scribed in Note 29a, 


2. If universal joint being removed is a replace- 
ment joint, remove lock rings from bearings. On 
original universal joints, the injected nylon ring 
will shear off when bearing is removed, 


3, Scribe alignment marks on yoke and shaft 
so that shaft parts can be reassembled with 
original indexing. 


Bearing 
Remover 
J-4174 


upport Yoke 
on Jaws of Vise 


=: 


Fig. 4-23 Installing Bearing Remover Tool 


4, Support yoke or bearing trunnion on vise 
jaws, position Bearing Remove, J-4174, over end 
of bearing cup, and pound on remover tool with a 
hammer until bearing is driven out of yoke and 
into remover tool about 1/2 inch, Fig, 4-23, 


NOTE: Only one size universal joint bearing 
is used. Use Bearing Remover, J-4174, for 
removing bearings, 


5. Place Bearing Remover with bearing in vise, 
Tighten vise until bearing is held securely by 
tool, then drive yoke away from tool until bearing 
is removed, Fig, 4-24, 


6, Repeat steps 3 to 5 on other bearings, Re- 
move and discard universal joint cross, 


b. Installation 


1, Start one bearing and seal assembly into 
propeller shaft yoke by tapping lightly with a 
hammer, being careful not to dislocate needles 
in bearing. 


2, Check holes in ends of cross arms, making 
certain they are filled with universal joint grease. 


3. Install universal joint cross in position and 
guide into bearing already started, 


4, Start opposite bearing into propeller shaft 
yoke and place in vise with jaws against bear- 
ings, Fig, 4-25. 

5. Tighten vise until cross is just ready to 
enter opposite bearing and adjust position of 
cross until it enters both bearings, 


6, Tighten vise until both bearings are in far 
enough to allow lock rings to be installed, 


Front Yoke 


Bearing 
Held In Tool 


jf. Bearing 
Remover J-4174 


Fig. 4-24 Removing Universal Joint Bearing 
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9, Install propeller shaft assembly as described 


in Note 29b, 
Press 
f : Bearings In 
| tere Ff) Biss 33. Front and Rear Propeller Shaft 


Sections—697 and 698 


a. Disassembly 


1, Remove propeller shaft assembly as de- 
scribed in Note 29a, 


2, Pry up center bearing lock retainer, Fig. 
4-26. 


3. Back off center bearing retainer nut, using 
Fig. 4-25 Installing Universal Joint Bearing Center Bearing Retaining Nut Remover and In- 
staller, J-21009, and separate front and rear pro- 
peller shafts by sliding front shaft off center slip 


NOTE: If bearings do not go into position yoke, 
with normal pressure on the vise, a needle 
bearing may have fallen out of place. Remove 4, Remove and discard center bearing lock 
bearing and reposition needle, retainer, 

CAUTION: Whenever all needles are re- 5. Remove center slip yoke seal, split washer, 
moved from bearing assembly, make certain and center bearing retaining nut from slip yoke, 
that ring is installed in bottom of bearing cup Discard seal and split washer. 


before installing needles, 


7. Install lock rings, making certain that they b. Assembly 
are properly seated in groove, 
1, Clean inner spline of front propeller shaft 


8. Repeat above _ procedure on remaining and spline of center slip yoke, 
| bearings, 
| 2, Install center bearing retaining nut on slip 
NOTE: Make certain that scribe mark on yoke with threaded end toward front propeller 
yoke aligns with scribe mark on shaft. shaft. 


Front Front Propeller Shaft Center Bearing Support 
Slip Yoke And Bracket Assembly Center Bearing 


: Lock Retainer 
Snap Ring 


apt BBG 


Universal Center Bearing 
Joint 


Differential 


Center Bearing Center Slip Yoke 
Retaining Nut Universal Joint Rear Propeller Shaft Pinion Shaft 


| toon | Ser 
‘ es xf Ai _ eee 
Split Washer Seal Retainer ” we 
ut 


Rubber Seal 
Center Slip Ox i ocdies ¢ F ie N 


Universal Joint 


Yoke Seal > 


Ring 


Rear Joint Differential 


U-Bolt Pinion Yoke Ee 


Ring 
Lock Ring 


Bearing Cup 


Fig. 4-26 Propeller Shaft Disassembled (698) 
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RETAINING NUT 
REMOVER AND 
INSTALLER J-21009 


TORQUE WRENCH 


CENTER BEARING 
RETAINING NUT 


Fig. 4-27 Tightening Center Bearing Retainer Nut 


3, Install new split washer, being sure to slide 
washer securely against inner shoulder of re- 
taining nut, 


4, Slide new slip yoke seal over center slip 
yoke and into retaining nut. 


5. Install new center bearing lock retainer on 
slip yoke, 

6. Coat inner spline of front propeller shaft 
and spline of center slip yoke with center bear- 
ing slip yoke lubricant available from servicing 
Parts Warehouses, 


7. Align wire clip on end of center slip yoke 
with missing land on inner spline of front shaft 
and slide center slip yoke into front propeller 
shaft spline. 


8. Tighten center bearing retaining nut to 55 
foot-pounds using Center Bearing Retaining Nut 
Remover and Installer J-21009, and a torque 
wrench, Fig. 4-27. 


CAUTION: Particular care should be taken 
in application of torque wrench and installer 
tool, to prevent over-torquing the nut, Hold 
torque wrench perpendicular to installer tool 
to cancel off-set error on torque reading, 


9, Bend edge of center bearing lock retainer 
in two places to lock center bearing retaining nut, 


10. Install propeller shaft assembly as de- 
scribed in Note 29b, 


34. Propeller Shaft Center Bearing— 
697 and 698 


a. Removal 


1, Remove propeller shaft assembly as de- 
scribed in Note 29a, 


2, Disassemble front and rear propeller shafts 
as described in Note 33a, 


3, Remove center bearing support and bracket 
assembly from front propeller shaft by tapping 
on front side of assembly with a soft head 
hammer, 


4, Remove slinger from end of propeller shaft, 


5. Pry out snap ring from open side of bearing 
retainer and remove bearing from support brack- 
et by tapping lightly from rear with a soft head 
hammer, 


b. Installation 


i, Install bearing into bearing retainer, press- 
ing on outer race of bearing only. Use care not 
to damage bearing or support, and secure bear- 
ing in retainer with snap ring, 


2, Pack front and rear face of center bearing 
with heavy duty water pump grease, 


3, Install slinger on front propeller shaft, 


4, Position center bearing support assembly 
on rear of front propeller shaft with snap ring 
facing front end of shaft, on Fleetwood Seventy- 
Five Sedans and Limousines and rear end of 
shaft on Commercial Chassis, Tap entire as- 
sembly onto front shaft until it fits securely 
against shoulder, 


5. Assemble front and rear propeller shafts 
as described in Note 33b, 


6. Install propeller shaft assembly as de- 
scribed in Note 29b, 
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TORQUE SPECIFICATIONS 


Material a Foot- 
Pinion Flange to Universal Joint Flange 


Attaching Screws ........20022000- 


Prop Shaft Center Bearing Retaining Nut 
(697 sand G98)).. 00s wines eee cme 


Center Bearing Support Bolts (697 and 698) 


7/16-20 


1-9/16-18 
5/16-24 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings and steel classifications. 


J 4174 UNIVERSAL JOINT J 21009 CENTER BEARING 
BEARING REMOVER RETAINING NUT REMOVER AND INSTALLER 


Fig. 4-28 Special Tools 
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REAR AXLE 
GENERAL DESCRIPTION 


NOTE: For information pertaining to the 
Fleetwood Eldorado refer to the latter portion 
of the appropriate subsection. 


The rear axle housing used on 1967 model 
Cadillac cars is of a five piece design that min- 
imizes the weight while providing an optimum 
amount of surface area for cooling efficiency. 


The housing has six attaching brackets; two for 
the rear lower control links, two for the rear 
upper control links and two for the rear springs. 
The 698 series cars, however, have spring pads 
in place of the two spring attaching brackets, 


The axle housing has a vent fitting located on 
the left hand side to prevent internal pressure 
from building up. 


Greased and sealed rear wheel bearings are 
used on 1967 model Cadillac cars, The bearings 
are sealed on the outer side by a rubber grease 
seal that is an integral part of the bearing. The 
inner oil seal, however, can be serviced sep- 
arately from the bearing. The rear wheel bear- 
ings require no periodic lubrication or adjustment, 
Sealing between the outer diameter of the bearing 
and inner diameter of the axle housing is ac- 
complished by an O-ring seal that should be 
replaced whenever the axle shaft and bearing 
assembly is removed, 


SERVICE INFORMATION 


35. Rear Axle Backlash Measurement 


1. Place car on hoist, 


2, To prevent rotation of pinion flange or yoke, 
use corresponding holding tool, and clamp tool 
handle to lower control link. 


3, Pull parking brake cable on one wheel to 
prevent wheel from turning. (This is not neces- 
sary on cars equipped with a Controlled 
Differential). 


4, Measure rotation (backlash) of opposite 
wheel in inches at outer circumference of tire 
tread, A stiff wire pointer fastened to the fender 
or car frame will aid in this measurement, Max- 
imum backlash under this condition should not 
exceed 1/2 inch on standard differentials and 
1/8 inch on Controlled Differentials, 


36. Rear Wheel and Brake Drum 


a. Removal 


1, Raise rear end of car, place jack stands 
under rear frame rails, and remove wheel, 


NOTE: Remove wheel spacer in 698 Series 
vehicles, 


2, Remove one screw holding brake drum to 
axle shaft flange. 


3. Remove brake drum. 


b. Installation 


1, Install brake drum on rear axle shaft flange 
and secure with one screw, 


NOTE: Install wheel spacer on 698 Series 
vehicles, 


2, Install wheel and replace wheel mounting 
nuts, 


3, Remove jack stands, lower car and tighten 
wheel nuts to 105 foot-pounds, 


37. Axle Shaft, Bearing Oil Seal, and 
Wheel Bearing 


a. Removal of Axle Shaft and Bearing Assembly 


1, Raise rear end of car and remove wheel and 
brake drum as described in Note 36a, 


2, Remove four nuts and lockwashers that hold 
cover, gasket, and backing plate to rear axle 
housing, Fig. 4-29, 


3. Install Axle Shaft Puller, J-8131, on studs 
of rear axle shaft flange and install Slide Hammer 
Assembly, J-2619, in Puller, Fig, 4-30, 


4, Drive outward with slide hammer to remove 


axle shaft assembly, Remove and discard cover 
gasket, 


b. Replacing Rear Wheel Bearing Oil Seal 


NOTE: Step 1 pertains to 698 style vehicles 
only, for all other styles proceed to step 2, 
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Bolt Flange Gasket Wheel Cylinder 
Adjuster Link 


Axle Housing 


Backing Plate 


Bearing Retainer 
Oil Seal 


Bearing and Grease Seal Assembly 


Cover Gasket 
Flanged Axle Shaft 
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Brake Drum 


Fig. 4-29 Rear Wheel Disassembled 


1. If procedure is being performed on 698 
style vehicle, proceed as follows: 


a, Center punch location of drill holes on bear- 
ing retainer, following layout illustrated in Fig, 
4-31, 


b. Drill two 1/4 inch holes, 1/2 inch deep, into 
side of bearing retainer, Fig. 4-31, 


CAUTION: Use extreme care to avoid drill- 
ing holes more than 1/2 inch deep, as axle shaft 
would be damaged. 


2, Using a cold chisel and hammer, notch bear- 
ing retainer next to bearing, being careful not to 
damage bearing. 


NOTE: Bearing retainer need not be com- 
pletely split. Drive chisel into retainer only 


Slide Hainimer 
Assembly J-2619 


Rear Axle Shaft 
Puller J-8131 


Fig. 4-30 Removing Rear Axle Shaft 


until retainer can be slipped off shaft, then 
remove retainer, 


3. Wipe shaft and bearing clean. 

4, Remove oil seal from bearing using Oil Seal 
Remover, J-21010, Fig. 4-32. Hook slotted flange 
of remover tool under rolled edge of seal case 
and pry up on tool handle, Then slide seal off 
axle shaft. 


NOTE: If bearing grease has been diluted 
by axle oil, drain and wipe out oil, 


5. Squeeze contents of tube of wheel bearing 


5/32” 
AXLE SHAFT 


CHISEL LINE 


BEARING RETAINER 


Fig. 4-31 Removing Bearing Retainer (698) 
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Oil Seal 
Remover J-21010 


Bearing 


Fig. 4-32 Removing Oil Seal from Bearing 


grease included in seal replacement kit inside 
the bearing. Also apply a thin film of grease 
around lip of seal. 


6, Install new oil seal on axle shaft with spring 
side of seal toward splined end of shaft, Position 
seal in bearing and press seal into bearing using 
Oil Seal Installer, J-21011, as a slide hammer, 
Fig. 4-33, until metal case of seal is flush with 
top of bearing. 


NOTE: Seal may also be installed by letting 
installer tool slide down axle shaft under its 
own weight, 


7. Install new bearing retainer on axle shaft, 
Insert axle shaft through ring of Bearing In- 
staller, J-6257, and U-shaped piece of Bearing 
Plate and Pin Assembly, J-2986-1, and place on 
arbor press, 


8. Press shaft through retainer until retainer 


Oil Seal 


Installer J-21011 Be : Z Bearing 


Fig. 4-33 Installing Oil Seal in Bearing 


Just contacts bearing, Remove shaft assembly 
from installer tools, 


c. Replacing Rear Wheel Bearing 
and Seal Assembly 


NOTE: Step 1 pertains to 698 style vehicles 
only, for all other styles proceed to step 2, 


1. If procedure is being performed on 698 style 
vehicle, proceed as follows: 


a, Center punch location of drill holes on bear- 


ing retainer, following layout illustrated in Fig, 
4-31, 


b, Drill two 1/4 inch holes, 1/2 inch deep, into 
side of bearing retainer, Fig, 4-31. 


= 
> 
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Fig. 4-34 Removing and Installing Rear Whee! Bearing 
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CAUTION: Use extreme care to avoid drill- 
ing holes more than 1/2 inch deep, as axle 
shaft would be damaged, 


2, Using a cold chisel and hammer, notch bear- 
ing retainer next to bearing, 


NOTE: Bearing retainer need not be split. 
Drive chisel into retainer only until retainer 
can be slipped off shaft, then remove retainer, 


3. Place rear axle shaft and bearing assem- 
bly in U-shaped piece of Rear Wheel Bearing 
Plate and Pin Assembly, J-2986-1, and position 
on arbor press. 


CAUTION: Make certain that axle shaft 
flange is properly centered in arbor press and 
free from any obstructions, 


4, Install Rear Wheel Bearing Holding Tool, 
J-2986-3, around bearing and over dowels, Fig. 
4-34, 


CAUTION: Step 3 must be performed to 
decrease danger of bearing exploding while 
under arbor press load. 


5. Press axle shaft through bearing and remove 
bearing. 


NOTE: If rear wheel bearing has been re- 
moved because of failure inspect axle housing 
and differential carrier for metal chips, and 
clean thoroughly if necessary. 


6, Inspect cover for dainage. Replace if 
necessary. 


7. Install new wheel bearing and seal assembly 
on shaft so that O-ring groove is toward splined 
end of axle shaft. 


8. Insert axle shaft through ring of Bearing 
Installer, J-6257, and U-shaped piece of Bearing 


Plate and Pin Assembly, J-2986-1, and place on 
arbor press, Fig, 4-34. 


9. Press bearing on shaft so that there is 
3-3/64 inch clearance between outer surface of 
axle shaft flange and inner end of wheel bearing 
inner race, Fig. 4-34, 


10, Release arbor press and remove axle shaft 
from installer tools, 


ll. Install new bearing retainer on axle shaft 
and reinstall shaft on installer tools, 


NOTE: Install ring with chamfer toward 
bearing. 


12, Press shaft through retainer until retainer 
just contacts bearing. Remove shaft from in- 
staller tools, 


d. Installation of Axle Shaft and Bearing Assembly 


1, Apply film of differential lubricant to wheel 
bearing bore in axle housing after checking for 
burrs and nicks, 


2, Lubricate O-ring seal, Use a new gasket 
on cover and a new O-ring seal on wheel bearing 
and install axle shaft, being careful not to damage 
O-ring seal, 


NOTE: Whenever axle shaft is removed, 
always install a new O-ring seal on wheel 
bearing. 


3. Install four nuts and lockwashers on rear 
axle housing bolts, to hold cover, gasket, and 
brake backing plate in place, and tighten by in- 
serting a socket wrench through large hole in 
rear axle flange. Torque nuts to 40 foot-pounds. 


4, Install brake drum and one retaining screw, 


5. Install wheel and lower car, Torque wheel 
mounting nuts to 105 foot- pounds, 


SPECIFICATIONS 


Axle Shaft Length 
Left Side 


Right Side 


Axle Shaft Run-Out (at ground surface near splines) . 


Outer Surface of Axle Shaft Flange to Inner End of 


Wheel Bearing Inner Race 


All Styles 
Unless Otherwise Noted 


29-23/32" 
32-21/64" 
.006"" Maximum 


3-3/64" 
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TORQUE SPECIFICATIONS 


Material 
i. Application 


286-M Brake Backing Plate to Axle Housing Nuts . 
286-M Differential Carrier to Axle Housing Nuts 
1111 Wheel Mounting Nuts 


eG6P @eseweeeceenee oie 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings and steel classifications. 


Fig. 4-35 Special Tools 


J-8131 Rear Axle Shaft Puller J-21011 Rear Wheel Bearing Oil Seal 
J-2986-3 | Rear Wheel Bearing Holding Installer 


Tool J-21010 Rear Wheel Bearing Oil Seal 
Remover 


acai Rear’ Wheel Bearing Installer J-2986-1 | Rear Wheel Bearing Plate and 
J-2619 Slide Hammer Pin Assembly 
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REAR AXLE 
GENERAL DESCRIPTION 


NOTE: The following information pertains 
only to the Fleetwood Eldorado, 


The rear axle used on 693 series cars isa 
welded assembly of the beam type with a drop 
center, This configuration allowed the spare tire 
to be stowed directly behind the rear seat, The 
rear wheel spindles are a press fit and bolted to 
the rear axle assembly, 


Tapered roller bearings are used in the rear 
wheels. The rear wheel bearings do not require 
regularly scheduled repacking. When major brake 
service is being performed, however, it is recom- 
mended that the rear wheel bearings be cleaned 
and repacked with a high melting point grade 2 
Lithium grease, 


SERVICE INFORMATION 


NOTE: The service information that fol- 
lows pertains to only the Fleetwood Eldorado, 
For service procedures not given, refer to the 
forward portion of the appropriate subsection 
as these procedures are the same as for the 
other 1967 Cadillac models. 


38. Rear Wheel Bearing Adjustment 


Regularly scheduled rear wheel bearing repack- 
ing is not required, When major brake service is 
being performed, however, it is recommended 
that the rear wheel bearings be cleaned and re- 
packed with a high melting point grade 2 Lithium 
grease, 


Adjustment of the rear wheel bearings should 
be made while revolving the wheel at least three 
times the speed of nut rotation when taking the 
torque readings, 


1, Check to make sure that hub is completely 
seated on wheel spindle, 


2, While rotating wheel assembly, tighten 


WHEEL 
SPINDLE GASKET 


ASSEMBLY 


spindle nut to 30 foot-pounds using a 0-50 foot- 
pound torque wrench, Make certain all parts are 
properly seated and that threads are free. 


3, Back off spindle nut one quarter turn (90°), 
and install cotter pin. 


NOTE: If cotter pin cannot be installed in 
either of the two available holes in the spindle 
with nut in the above position, loosen spindle 
nut until cotter pin can be installed, 

4, Peen end of cotter pin over sufficiently 
against side of nut. Cotter pin must be tight after 


installation, if it can be moved with finger, vibra- 
tion may Cause it to wear and break, 


39. Rear Hub 
a. Removal 
1, Raise rear of car and remove rear wheel, 


2, Remove rear brake drum, 


GREASE RETAINER 


INNER CONE AND 
ROLLER ASSEMBLY 


INNER CUP OUTER CUP 


COTTER _PIN 


WASHER 
OUTER CONE AND DUST CAP 
ROLLER ASSEMBLY 


Fig. 4-36 Rear Wheel Disassembled - 693 
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3. Remove dust cap, cotter pin, spindle nut, 
washer and outer cone and roller assembly, Fig. 
4-36, 


4, Carefully pull hub off of spindle, 


b. Installation 


1, Install rear hub on spindle, after wiping any 
accumulated grease from spindle, leaving only a 
light film, 


2, Install outer cone and roller assembly and 
washer over spindle into hub, and install spindle 
nut finger- tight. 


3. Install rear brake drum and wheel, 


4, Adjust rear wheel bearing as described in 
Note 38, 


5, Check and, if necessary, adjust rear service 
brakes, 


6, Install dust cap and wheel disc and lower 
car, 


40. Rear Wheel Bearings and 
Grease Retainer (Fig. 4-36) 


a. Removal 


1, Remove hub assembly as described in Note 
39a, 


2, Pry grease retainer from inner side of hub, 


NOTE: The inner bearing grease retainer 
tool, Section 10, Note 3b, may be used to re- 
move the grease retainer, 


3, Remove inner cone and roller assembly from 
hub, 


4, Inner and outer bearing cups are press 
fitted in hub, and can be removed, if necessary, 
by driving out from opposite side with a brass 
drift. 


b. Inspection 


1, Thoroughly clean all parts in clean solvent, 


2, Check bearings for cracked separators and 
worn or pitted rollers, 


3, Check bearing races for cracks, scores or 
a brinelled condition. 


NOTE: Discolored stripes on bearing races 
of new cars do not necessarily indicate a rough 
bearing race. 


c. Installation 


1. If inner bearing cup was removed, drive or 
press cup, small I.D, side first, into inner side 
of hub using Universal Handle, J-8092, and Inner 
Bearing Cup Installer, J-8458, 


2. If outer bearing cup was removed, drive 
or press cup, smali LD, side first, into outer 
side of hub using Universal Handle, J -8092, and 
Outer Bearing Cup Installer, J-8849. 

3. Pack bearing cage with high melting point 
grade 2 Lithium grease, Use a commercial bear- 
ing packer or pack bearings by hand, forcing 
grease in at large end of cage until it protrudes 
from the small end. 


4. Install inner cone and roller assembly into 
inner side of hub, 


5. Drive or press new grease retainer into 
inner side of hub using Universal Handle, J-8092, 
and Grease Retainer Installer, J-8456, 


6, Wipe spindle clean and apply a thin film of 
wheel bearing grease to spindle, 


7, Install rear hub as described in Note 39b, 


41. Rear Wheel Spindle (On-Car) 


a. Removal 


1, Raise rear of car and place on jack stands 
at rear frame pads, 


2, Remove rear hub as described in Note 39a. 


3, Disconnect service brake line fitting at wheel 
cylinder, 


4, Remove four nuts and bolts securing brake 
backing plate to spindle. 


5. Remove brake backing plate from wheel 
spindle and place backing plate out of the way. 


6, Place jack under rear axle, 
7. Remove four nuts from center spring clamp 
assembly, and lower rear axle until spindle is 


accessible, 


8, Remove lower spring insulator from rear 
axle, 


9. Drive spindle out of rear axle, 


b. Installation 


1, Start new spindle, with keyway up, into axle 
and install four backing plate-to-spindle nuts. 
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2. Progressively tighten nuts until spindle is 
fully seated and then remove attaching nuts and 
bolts, 

3. Position lower spring insulator on rear axle, 

4, Position rear axle to center spring clamp 
making sure that spring aligning pin locates into 
axle, lower insulator is properly positioned and 
that center spring clamp bolts engage rear axle 
mounting holes, 


5. Install four nuts securing rear axle to center 
spring clamp, tightening to 30 foot- pounds, 


6. Install new gasket on wheel spindle, 
7. Install brake backing plate on spindle and 
secure with four attaching nuts, tightening nuts 


to 40 foot- pounds, 


8, Connect brake line fitting to wheel cylinder, 
tightening fitting to 14 foot- pounds, 


9. Install rear hub as described in Note 39b, 


42. Rear Axle 
a. Removal 


1, Raise rear of car, and place on jack stands 
at rear frame pads ahead of rear wheel opening. 


2. Remove rear wheels, 


3. Remove rear hub assemblies as described 
in Note 39a, 


4, Disconnect brake lines at wheel cylinders. 
5. Disconnect parking brake cable at equalizer, 


6. Disconnect rubber brake hose at underbody 
connector, 


7. Disconnect overtravel lever link from 
bracket on rear axle, 


8. Remove spring guides retaining parking 
brake cable to center spring clamp. 


9. Remove four nuts retaining brake backing 
plates to spindles and remove backing plates, if 
rear axle is being replaced, 


10. Supporting rear axle at center with a hy- 
draulic jack, remove eight nuts, four each side, 
from center spring clamp assemblies, 


11. Lower jack and rear axle and remove rear 
axle from car. 


12, Remove lower spring insulators from rear 


axle, If rear axle is being replaced proceed as 
follows: 


a. Remove bolt securing brake line junction 
fitting to axle, 


b. Remove four clips securing brake lines to 
axle, and remove brake line assembly, 


c. Remove bolt securing overtravel lever link 
bracket to axle and remove bracket, if car is so 


equipped, 


d. Drive spindles from axle. Brace axle end 
being driven to reduce axle movement. 


e, Remove rubber bumpers from top of rear 
axle, 


b. Installation 


1, If step 12 in removal procedure was per- 
formed, proceed as follows: 


a, Insert spindles, with keyway up, into rear 
axle. Using backing plate attaching bolts and nuts, 
progressively tighten nuts until spindle is fully 
seated, Remove nuts, 


b, Position brake line assembly to rear axle 
and install bolt securing brake line junction fitting 
to rear axle, 


c. Install four clips securing brake lines to 
rear axle, 


d. Position overtravel lever link bracket to 
axle and secure with bolt. 


e, Install rubber bumpers on top of rear axle, 


2. Position lower spring insulators on rear 
axle, 


3. Place rear axle on hydraulic jack and, with 
the aid of a helper, position rear axle tocar. 
Make certain that center spring clamp bolts en- 
gage rear axle mounting holes, 


4, Install eight nuts, four each side, securing 
rear axle to center spring clamp, Tighten to 
30 foot- pounds, 

5. Remove hydraulic jack. 

6. Install new gasket on spindle. 

7. Position brake backing plates to spindle and 
install four nuts and bolts securing backing plates 


to spindle, tightening to 40 foot- pounds, 


8. Connect brake lines to wheel cylinders, 
tightening to 14 foot- pounds. 
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9, Install hub assemblies as described in Note 
39b, 


10. Connect rubber brake hose at underbody 
connector, tightening fitting to 30 foot- pounds, 


li, Install spring guides retaining parking 
brake cable to center spring clamp. 


12, Connect parking brake cable at equalizer, 


ihiwhbahyt \ 


adjusting parking brake as described in Section 
5, Note 2, 


13, Install overtravel lever link to bracket on 
axle, if car is equipped with Automatic Level 
Control, 


14, Bleed brakes as described in Section 5, 
Note 9. 


15. Remove jack stands and lower car. 


Fig. 4-37 Special Tools 
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DIFFERENTIAL CARRIER 


GENERAL DESCRIPTION 


NOTE: The following information is not ap- 
plicable to the Fleetwood Eldorado, 


The standard differential carrier and rear axle 
assembly, Fig. 4-38, is used on all 1967 model 
conventional-drive Cadillac cars. A Controlled 
Differential carrier is available as an extra cost 
option on all 1967 model conventional drive Cad- 
illac cars. 


A double lip differential carrier pinion oil seal 
is used on both type carriers, The seal case is 
of one piece flangeless construction with a double 
lip sealing element, The outer lip serves to keep 
dirt and water from the oil sealing member. 


The differential carrier has a flange for attach- 
ment of the propeller shaft rear universal joint. 
Also, it incorporates a bolted-on differential car- 
rier nose bumper arm, except on 698 series cars, 
that extends over the rear universal joint. The 
arm limits the axle wind-up by contacting a 
bumper on the underbody. 


Controlled Differential 


The basic advantage of the optional Controlled 
Differential over the standard differential is that 


the major driving force is always directed to the 
wheel having the greater traction, The unit is not 
a positive lock type. It will release before an 
excessive amount of torque is directed to one 
rear wheel. 


The main purpose of the Controlled Differential 
is to reduce the possibility of the car getting 
stuck while driving under slippery conditions, 
It also minimizes wheel spin and resultant drive 
line shock when accelerating on an uneven road 
surface, 


During normal driving and cornering, the Con- 
trolled Differential unit functions as a standard 
differential, When one wheel encounters a slip- 
pery surface, however, the Controlled Differential 
allows the wheel with the greater traction to drive 
the car. 


Wheelspin can occur if over-acceleration is 
attempted. However, the major driving force will 
still be directed to the other wheel. This condi- 
tion does not indicate failure of the unit. 


When checking the runout of rear wheels on 
cars equipped with a Controlled Differential, be 
sure to raise both rear wheels off the ground. 
Otherwise, the wheel in contact with the ground 


<a——— Pinion Flange 


Pinion Oil Seal 


Bearings 


Lubricant Passage 
to Front Bearings 


Differential Pinion 


Differential Bearings 


Differential Side Gear 


Greased and Sealed Wheel Bearing 


O-Ring Seal 


Fig. 4-38 Differential Carrier and Rear Axle Assembly 
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Fig. 4-39 Differential Carrier 


will drive when the opposite wheel is raised and 
rotated, 


Use only the special lubricant available from 
Servicing Parts Warehouses on cars equipped 
with the Controlled Differential to assure satis- 
factory operation of this unit, 


Use of other types of lubricants, including those 
that are specified by their manufacturer as ‘‘for 
use in all limited slip differentials’, may cause 


Series 


1967 - 680, 681, 682, and 683 (except cars equipped 
with Automatic Climate Control ....... 


1967 - 680, 681, 682, and 683 (equipped with Automatic 
Climate Control) and 697 cars. (Optional on all 680, 
681, 682, and 683 cars) ............. st fan te 
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*Letter 'G'' preceding the identification number indicates a Controlled Differential 


a chatter or other noise . . . even when added to 
the factory-installed lubricant in small amounts, 


All service information in this section applies 
to the controlled as well as the standard differ- 
ential carrier assemblies, unless otherwise noted, 


All differential carriers are serviced only as 
assemblies, with the exception of the pinion flange 
and seal, 


Differential Carrier Gear Ratios 


The differential carrier gear ratios used on the 
different series cars provide maximum perform- 
ance and economy for each series, 


The gear ratio of the rear axle assembly on 
1967 Cadillac cars can be determined by an iden- 
tification number stamped on the front face of the 
carrier assembly at the end of the oil return 
passage, Fig, 4-39, 


In the case of a Controlled Differential, the 
the letter ‘'G’’ precedes the differential carrier 
identification number, For example: ‘‘G-2’' is a 
Controlled Differential with a gear ratio of 2,94-1, 


The gear ratios and corresponding identifica- 
tion numbers for the various series are as 
follows: 


Identification 
Number* 


3.36 - I 6 


SERVICE INFORMATION 


NOTE: The following information is not ap- 
plicable to the Fleetwood Eldorado, 


43. Differential Carrier Pinion Flange 
and Oil Seal 


When replacing the differential carrier pinion 
flange or oil seal, follow the procedure outlined 
below. Failure to do so may result in overloaded 
pinion bearings or drive pinion end play. 


a. Removal 


1, Place transmission selector lever in park. 
Raise rear end of car, and remove both rear 


wheels and brake drums to eliminate drag when 
measuring torque readings. 


2. Remove two attaching screws and _ lock- 
washers that secure differential carrier nose 
bumper arm, 


3. Remove propeller shaft as described in Note 
28a, or 29a, 


4, Using a 0-100 inch-pound torque wrench and 
a 1-1/4 inch socket with a 3/4 to 1/2 inch adapter, 
measure the inch-pounds torque required to ro- 
tate the pinion shaft slowly for at least two turns, 
Fig. 4-40, Record torque reading. 
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Fig. 4-40 Checking Pinion Shaft Pre-Load Torque 


5. Install adapters, J-21044 on pinion flange 
and install pinion flange holding tool, J-8614-1, 
with raised side of tool against adapters, and 
secure with two attaching bolts. 


6. Install 1-1/4 inch socket on pinion nut 
through hole in holding tool and remove nut, using 
a 3/4 inch drive socket wrench, 


7. Remove washer from pinion shaft and mark 
pinion shaft and flange so that flange can be in- 
stalled in same position on spline. 

8. Install Rear Axle Pinion Flange Puller, 
J-8614-2, through hole in Holding Tool, index 
puller 45° and remove pinion flange from pinion 
shaft, Fig. 4-41. 

9, Pry out pinion oil seal. 


10, Remove staking burrs on pinion shaft 


PINION FLANGE 


PINION FLANGE 
HOLDING TOOL 


PINION FLANGES 
PULLER J-8614-2 


Fig. 4-41 Remoxing Pinion Flange 
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SOCKET 
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ADAPTER 


Fig. 4-42 Installing Pinion Oil Seal 


threads with a small file or a 7/8 inch x 14 thread 
die, 


b. Installation 


CAUTION: Under no circumstances should 
pinion oil seal be hammered into position, This 
could result in damage to seal and possible 
failure of the entire unit, 


1, Position oil seal in carrier, Place Oil Seal 
Installer, J-21113, against seal and secure tool 
and seai with pinion nut and washer, 


2. Using 1-1/4 inch socket, 3/4 to 1/2 inch 
adapter and extension, press oil seal into car- 
rier by tightening pinion nut, Fig. 4-42, until 
Installer Tool bottoms on face of carrier, When 
installed seal case will protrude approximately 
3/32 inch from machined face of carrier, 


3. Remove pinion nut, washer and Oil Seal 
Installer, J-21113, 


NOTE: Make certain that seal surface of 
flange is free from scratches or nicks, If nec- 
essary, clean with No, 400 grit ‘‘wet’’ paper 
and kerosene, Use only a circular motion when 
sanding seal surface of flange so as not to 
leave any spiraled marks on seal surface. 


4, Install flange on pinion shaft splines with 
alignment marks lined up. 


5. Install washer and new pinion nut on pinion 
shaft, 


6. Install Adapters, J-21044, on pinion flange 
and install Pinion Flange Holding Tool, J-8614-1 
on adapters with raised side of tool against 
adapters, Secure with two attaching bolts. 


7. Install socket on pinion nut through hole in 
Holding Tool and tighten nut using 3/4 inch drive 
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4! DRIVE 
SOCKET WRENCH 


Fig. 4-43 Tightening Pinion Nut 


socket wrench, Fig. 4-43, until proper pre-load 
of bearing is attained, 


NOTE: Proper pre-load of bearing is at- 
tained when torque required to rotate pinion 
shaft is from 2 to 5 inch-pounds greater than 
the torque recorded in step 4 of the removal 
procedure. It will be necessary to remove 
Holding Tool and drive socket wrench and to 
install 3/4 - 1/2 inch adapter to check torque 
required to rotate pinion shaft, Fig. 4-40, 


If torque is low, tighten pinion nut slightly and 
again measure the inch-pounds torque required 
to rotate pinion shaft. Repeat this operation 
tightening the nut slightly each time, until speci- 
fied torque is obtained. It will require approxi- 
mately 200 foot-pounds torque on pinion nut to 
obtain proper bearing pre-load, 


CAUTION: Do not overtighten, and never 
back off on the nut to reduce pre-load torque. 
The average torque on an assembly with over 
1,000 miles is between 15 and 20 inch- pounds. 
The torque ona new assembly is approximately 
50 inch- pounds, 


8. Remove Holding Tool Adapters, J-21044, 
from flange. 


9, Stake pinion shaft into nut, 


10, Install propeller shaft as described in Note 
28b or 29b, 


ll, Install two attaching screws and _ lock- 
washers that secure differential carrier nose 
bumper arm, 


12, Refill rear axle to correct level as de- 
scribed in Section 0, Note 11. Use only the special 
lubricant available from Servicing Parts Ware- 
houses for cars equipped with a Controlled 
Differential. 


13, Reinstall brake drums and rear wheels, 
and lower car, 


44. Checking Differential Carrier 
Pinion Flange Run-Out 


1. Position car on hoist so that rear wheels 
will be free to rotate when car is raised. 


2, Raise car on hoist and remove propeller 
shaft assembly as described in Note 28a or 29a, 


3. Using a wire brush, thoroughly clean dif- 
ferential carrier pinion flange, 


NOTE: Heavy scale may have to be scraped 
off with carbon scraper. Inspect flange for 
damage or burrs, Clean propeller shaft rear 
flange pilot also, to ease reinstallation later, 


4, Clamp Dial Indicator Set, J-8001, on noise 
bumper arm and position dial indicator stem to 
face of differential carrier between mounting bolt 
holes and pilot diameter, Fig, 4-44. 


5. Rotate pinion flange by rotating rear wheel 
and note maximum face run-out indicated by dial 
indicator, Record reading. 


6, Attach Dial Indicator Extension, J-7057, to 
dial indicator, Position extension against side of 
pilot diameter of the differential carrier pinion 
flange, Fig, 4-44. 


a gical 


RADIAL RUNOUT 


Fig. 4-44 Checking Pinion Flange Run-Out 


a 
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7. Repeat step 5, noting and recording maxi- 
mum radial run-out, 


8. If combined face and radial run-out exceeds 
.004 inch, remove and re-index pinion flange on 
the pinion shaft splines, Follow procedure de- 
scribed in Note 43, 


NOTE: Do not perform step 4, Note 43b, 


9. Repeat steps 4 - 7. If combined face and 
radial runout still exceeds .004 inch, replace 
pinion flange, as described in Note 43a, 


10. Install propeller shaft assembly as de- 
scribed in Note 28b or 29b. 


45. Differential Carrier 


NOTE: Any service on the differential car- 
rier assembly, standard or controlled type, 
except pinion oil seal and flange replacement, 
Note 43, should be handled by replacement of 
the complete assembly. No disassembly or 
adjustment of these units should be attempted 
in the field, as special equipment is needed for 
selection of mating parts and setting side bear- 
ing pre-load, 


a. Removal 


1, Remove propeller shaft as described in Note 
28a or 29a, 


2, Remove axle shafts as described in Note 37. 


3, Remove nuts and washers that hold carrier 
to axle housing, and remove entire assembly with 
gasket. Provide container for collecting oil as 
differential carrier is removed from axle housing, 


NOTE: Whenever a carrier is removed be- 
cause of scored gears, worn bearings, or any 
failure that might cause dirt or metal chips, 
clean inside of axle housing with a cleaning 
solvent soaked cloth, using a rod or stick to 
reach into tube sections of axle housing, Re- 
peat wiping procedure with a dry cloth, Also 
check axle shaft assemblies and clean as 
necessary. 


b. Installation 
NOTE: On cars equipped with a Controlled 


Differential, check internal splines of differen- 
tial side gears and cone clutches to be sure 


they are aligned, This check is made by in- 
serting axle shaft splines in each side of dif- 
ferential until they bottom against differential 
pinion shaft (approximately 4 inches), 


1, Scrape any old gasket material from hous- 
ing. Coat both sides of a new gasket with non- 
hardening sealer and place gasket on housing, 


2. Position differential carrier on axle housing 
and install new copper washers and nuts on hous- 
ing studs, Torque nuts to 40 foot- pounds, 


3, Install axle shafts as described in Note 37. 


4, Fill rear axle with lubricant as described 
in Section 0, Note 11. If a replacement differ- 
ential is installed, the special differential lubri- 
cant shipped with the new differential must be 
used, 


5. Install propeller shaft as described in Note 
28b or 29b, 


46. Lubricant Leaks 


1, Carefully inspect differential carrier and 
determine location of leak, 


a. If leak appears to be between differential 
carrier and axle housing mounting flanges, pro- 
ceed to step 2, 


b, If leak occurs at one of the differential 
carrier-to-axle housing nuts, proceed to step 4. 


2, Check to make certain that nuts are tightened 
to 40 foot- pounds, 


3. If leak continues, install an extra gasket, 
using a non-hardening sealer, 


4. Remove nut and washer and inspect casting, 
If there are nicks, grinding marks or roughness, 
proceed to step 6, 


5. If casting finish is unblemished, install new 
copper washer and tighten nut to 40 foot-pounds, 


6. Install a 3/8-24 serrated flanged nut, Part 
No, 1486645, and torque to 40 foot- pounds, 


7. Loosen nut and repeat torque operation ten 
times to mill face smooth, 


8. Remove serrated flanged nut, and install a 
new copper washer and a new serrated flanged 
nut, tightening to 40 foot- pounds. 
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SPECIFICATIONS 


All Styles 
Unless Otherwise Noted 


Pinion Flange Face Run-Out and Radial Run-Out (Combined) .004" Maximum 
Gear Ratio 
680, 681, 682 and 683 (except cars equipped with Automatic Climate Control... 2.94 - 1 


680, 681, 682 and 683 (equipped with Automatic Climate Control 
and 697. (Optional on all 680, 681, 682 and 683) 


TORQUE SPECIFICATIONS 


Material 
No. 


Differential Carrier to Axle Housing Nuts 3/8-24 


Pinion ;Shaft Nut 2... 6 owe ce we ee 7/8-14 


40 


Note 43b 
Step 7 


50 


Differential Carrier Nose Bumper Arm 7/16-14 


Pinion Flange to Universal Joint Flange 
Attaching Screws 1... .0% e065 7/16-20 65 


NOTE: Refer to back of Manual, Page 16-1 for bolt and nut markings, and steel classifications. 


J-21113 Pinion Oil Seal Installer J-8614-1 Pinion Flange Holding Tool 
J-8614-2 Rear Axle Pinion Flange J-21044 Adapter (2 required) 


zat J-6544 Pinion Yoke Holding Tool 


J-2001 Dial Andieakor’.5et J-6295-01 | Rear Axle Pinion Yoke 
J-7057 Dial Indicator Extension Puller 
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GENERAL DESCRIPTION 


NOTE: For information pertaining to the 
Fleetwood Eldorado brake system, refer to the 
latter portion of this section. 


The braking system used on 1967 Cadillac 
cars consists of power-assisted, hydraulically- 
operated front and rear service brakes and a 
foot-operated, vacuum-released parking brake 
that applies the brake shoes at the rear wheels 
through mechanical linkage. 


Two makes of power brake units are used in 
1967 production: Bendix and Delco Moraine. 
These units are similar in outward appearance 
and operation but vary considerably in internal 
construction. For identification the Bendix unit is 
painted all black, while the vacuum cylinder of the 
Delco Moraine unit is zinc plated, The power 
brake units are composed of two main sections: a 
vacuum power section and a split system type 
hydraulic master cylinder. 


The vacuum power section of both the Bendix 
and Delco Moraine units, Fig. 5-1 and 5-2, are of 
the vacuum suspended diaphragm-type, utilizing 
engine intake manifold vacuum and atmospheric 
pressure to provide power-assisted application of 
the hydraulic service brakes. They consist of a 
front and rear shell, a power piston assembly 
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that houses the control valve assembly and re- 
action mechanism, a vacuum power diaphragm, 
and a power piston return spring. The control 
valve assembly consists of a single poppet with a 
filtered atmospheric port and a vacuum port. 


The reaction mechanism, integral with the 
power piston assembly, controls the degree of 
power brake application or release in accordance 
with pressure applied to the valve operating rod 
through the brake pedal linkage. The reaction 
mechanism in the Bendix unit consists of a rubber 
disc, whereas a reaction plate and levers are 
used in the Delco Moraine unit. 


The 1967 hydraulic unit is completely sealed 
from the atmosphere by the use of rubber seals 
in the master cylinder reservoir. The seals are 
of the diaphragm type with atmospheric pressure 
acting on one side of the seal, and the reservoir 
fluid pressure on the other side. This arrange- 
ment permits the seal to follow the level of the 
brake fluid and prevents moisture absorption or 
dust contamination. 


The master cylinders of both power units are 
designed so that the front and rear service brakes 
have separate hydraulic systems. The front sec- 
tion of the master cylinder provides fluid for the 
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Fig. 5-1 Bendix Power Brake Unit 
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Fig. 5-2 Delco Moraine 


front brakes, while the rear section provides 
fluid for the rear brakes. Should a leak occur in 
the front hydraulic system, the rear brake system 
will still function. Likewise, if the rear hydraulic 
system should develop a leak, then the front 
system would still function, Increased brake 
pedal travel and an instrument panel brake light 
warns the driver that such a condition may have 
occurred, 


The BRAKE light, located in the bank of tell- 
tale lights on the left side of the instrument 
cluster, is actuated by the brake pedal switch, 
which also serves as the Gruise control switch on 
cars so equipped, when pedal travel exceeds 2-3/4 
inches. This light is also energized during engine 
cranking for bulb and circuit checking purposes, 


A vacuum check valve at the inlet to the power 
unit permits several applications of the brakes 
with vacuum assist after the engine has stopped 
or after any other loss of vacuum supply. When 
the vacuum stored in the unit is completely used, 
or in case of vacuum failure at the unit, the 
brakes can be applied in the conventional manner, 
but more effort is required due to the loss of 
power assist. 


The wheel cylinders are of the double-piston 
type. The pistons are made of lubricant im- 
pregnated sintered iron to resist corrosion and 
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Power Brake Unit 


sticking. A metal expander is used in each piston 
cup to prevent brake fluid leakage and reduce the 
possibility of air entering the system during 
expansion and contraction of the fluid. 


The service brakes have self-adjusting brake 
shoe mechanisms that assure correct lining-to- 
drum clearances at all times. The automatic 
adjusters operate only when the secondary brake 
shoes leave their anchors. This occurs each time 
the brakes are applied as the car is moving 
rearward, or after an uphill stop. 


The non-adjustable anchor on each brake as- 
sembly is stationary and precision-located for 
efficient braking. 


The star wheel adjuster assemblies incorporate 
spring steel thrust washers between the adjusting 
screw and the adjuster end cap. These washers 
provide a spring-cushioned contact between the 
primary and secondary brake shoes, thus absorb- 
ing vibrations that may cause squeak when the 
brakes are applied. Brake shoe stabilizer plates 
are used on the front wheel brake assemblies to 
provide additional squeak control. 


The brake linings are riveted to the shoes. The 
primary linings are grooved at the center to 
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permit dissipation of heat from the surface of the 
brake drum, resulting in better brake perform- 
ance and longer lining life. 


Finned, cast iron brake drums with extended 
flanges are used on both the front and rear wheels 
to provide maximum brake cooling. 


The parking brake assembly is mounted on the 
cowl to the left of the service brake pedal. The 
parking brake will release automatically when the 
transmission selector lever is moved into any 
drive position with the engine running. It will not 
release automatically, however, with the engine 
running and the selector lever in Neutral or 
Park, or in any position with the engine off. A 
manual release lever, located on the inboard side 
of the parking brake assembly, may be used if the 
automatic release is inoperative or if manual 
release is desired at any time. 


The parking brake automatic release mechan- 
ism is operated by a vacuum cylinder assembly. 
When the transmission selector lever is moved 
into any drive position with the engine running, a 


vacuum valve in the neutral safety switch opens, 
evacuating air from the diaphragm assembly, 
which in turn disengages the locking mechanism, 
permitting the parking brake pedal to return to its 
released position by spring action. 


The brake stoplight switch is mounted on a 
flange on the brake pedal support bracket below 
the instrument panel. When the brake pedal is 
depressed, the spring loaded switch plunger 
follows the brake pedal arm downward until the 
switch is in the ‘‘on’’ position, When the brakes 
are released, the arm returns the switch plunger 
to the ‘‘off’’ position. 


It is recommended that Delco Supreme II Super 
Heavy Duty Brake Fluid, or its equivalent, be used 
in 1967 Cadillac brake systems. 


Brake Fluid should always be stored in closed 
containers, as it will absorb moisture from the 
atmosphere, Moisture contamination of brake fluid 
causes the boiling point of the fluid to be lowered, 


SERVICE INFORMATION 


NOTE: For service information pertaining 
to the Fleetwood Eldorado, refer to the latter 
portion of this section. 


1. Manual Brake Shoe Adjustment 


Although the hydraulic service brakes are self- 
adjusting, a preliminary star wheel adjustment is 
necessary after the brake shoes have been relined 
or replaced, or when the length of the star wheel 
adjuster has been changed during some other 
service operation. Final adjustment is made 
automatically by adjusters that function when the 
car is moving backward. 


1. Check fluid level in both master cylinder 
reservoirs. Fluid level should be approximately 
1/4 inch below top of reservoir. Add fluid if 
necessary. 


2. Check front wheel bearing adjustment and 
correct if necessary. See Section 10, Note 3. 


3. Check to make certain that parking brake 
cable and linkage, including levers on rear 
secondary shoes, are free. 


4, Tighten star wheel until brake drum can just 
be rotated forward with a two-foot bar placed 
between the studs. 


5. Disengage adjuster pawl from star wheel 
with a hooked tool and back off star wheel 40 
notches with a screwdriver or brake adjuster 
tool, Fig. 5-3. 


a 


6. Install wheels and lower car. 


7. Drive car alternately forward and backward, 
applying brakes moderately in each direction until 
pedal travel does not exceed 1-1/2 inch on a 
moderate (approximately 30 pound) brake pedal 
application, 


NOTE: On cars with less than 500 miles, 
pedal travel should not exceed 1-3/4". 


Fig. 5-3 Manual Brake Shoe Adjustment 
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2. Parking Brake Adjustment 


NOTE: Make sure that service brakes are 
properly adjusted before adjusting parking 
brake. 


1. Lubricate parking brake linkage at equalizer 
and cable stud, and check for free movement of 
all cables. 


2. Depress parking brake pedal approximately 
1-3/4 inches from fully released position, mea- 
suring with a ruler. 


3. Raise rear wheels off floor. 


4. Hold brake cable stud from turning, and 
tighten equalizer nut, Fig. 5-4, until light drag 
is felt on either wheel (going forward). After each 
turn of equalizer nut, check to see if either wheel 
begins to drag. 


5. Release parking brake. No brake shoe drag 
should be felt at either rear wheel. Operate 
several times to check adjustment. 


NOTE: After adjustment is performed, park- 
ing brake pedal should travel 1-3/4 inches to 
2-3/4 inches with approximately 50 pounds 
force on pedal. 


6. Lower rear wheels. 


3. Brake Shoe Assemblies 


When brake relining is necessary, it is rec- 
ommended that the complete brake lining and shoe 
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Fig. 5-4 Parking Brake Adjustment 


assemblies be replaced with new assemblies. New 
lining and shoe assemblies are precision-ground 
to fit a twelve-inch drum diameter, minimizing 
the possibility of imperfect braking action due to 
warped brake shoes or partial contact between 
linings and drum. This simplifies the complete 
relining operation and insures a satisfactory job 
for the customer. 


Those Service Departments that have adequate 
brake shoe relining equipment may obtain linings, 
drilled and cut to size, from their servicing 
Parts Warehouses. Brake lining grinding equip- 
ment should incorporate brake shoe holders that 
locate the shoes accurately in relation to the 
anchor end, as brake anchors are not adjustable 
and require accurately ground linings. 


4. Relining Brakes 
a. Front Brakes 
1, Raise car and remove front wheels. 
2, Remove front brake drum assemblies. 


CAUTION: When handling brake drums, be 
extremely careful not to drop the drum, or get 
any dirt in front wheel bearings. 


3. Remove primary and secondary brake shoe 
retracting springs, using Brake Spring Remover 
and Installer, J-8049. 


4. Remove primary brake shoe hold-down cup, 
spring, and pin, and secondary brake shoe hold- 
down cup, spring, pin, and sleeve. 


5. Remove pawl return spring, actuating lever, 
pawl, and link. 


6. Disengage brake shoes from wheel cylinder 
connecting links and remove complete shoe and 
lining assembly from brake backing plate. 


7. Remove star wheel adjuster and primary-to- 
secondary connecting spring from shoe assembly. 


8. Remove cups, springs, and pins from stabi- 
lizer plates and remove plates. 


9. Clean brake backing plate and all brake 
parts. 


CAUTION: To avoid the possibility of brake 
“‘grab’’ or ‘‘pull’’ after brake service has been 
performed, make certain that hands are clean 
when handling brake parts and avoid handling 
friction surfaces of drums and linings. 


10. Tighten attaching bolts that hold front back- 
ing plate to steering knuckle to 65 foot-pounds 
torque. 
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Fig. 5-5 Front and Rear Wheel Brake Mechanisms (Right) 


ll. Lubricate threads and socket of star wheel 
adjuster and points of contact between brake shoe 
and other brake parts with special heat resistant 
lubricant, available from servicing Parts Ware- 
houses. Use sparingly, especially on brake shoe 
pads. 


12. Thread star wheel adjusting screw com- 
pletely into pivot nut to permit installation of 
brake drum over replacement brake shoes. 


13. Install star wheel adjuster and primary-to- 
secondary connecting spring on replacement brake 
shoes. 


NOTE: Black spring is used on right side of 
car and yellow spring on left side. These 
springs are not interchangeable. 


Star wheel adjusters with three wide grooves on 
O.D. of pivot nut (left hand threads) are installed 
on right side of car and those with three narrow 
grooves on O.D. pivot nut (right hand threads) 
must be installed on left side. Incorrect installa- 
tion of star wheel adjusters would result in 
automatic adjusters loosening rather than tighten- 
ing brakes. Be sure small diameter thin thrust 
washer, Fig. 5-6, is installed between end socket 


and large diameter spring steel washer in ad- 
juster assembly. 


14. Position shoe assembly on brake backing 
plate so that shoes engage wheel cylinder con- 
necting links. 


15. Position primary stabilizer plate over pri- 
mary brake shoe and install hold-down pins, cups 
and springs. Install maroon spring on primary 
shoe first, for easier installation. 


NOTE: A maroon spring is used at the 
middle of the primary shoe and a yellow spring 
at the center of the primary stabilizer plate. 
A blue spring is used on the secondary shoe 
and a yellow spring at the center of the second- 
ary stabilizer plate. 


16. Position secondary stabilizer plate over 
secondary brake shoe, then position actuating 
lever and pawl so that actuating lever is on top of 
secondary stabilizer plate. Secure with hold-down 
pin, sleeve, spring and cup. 


17. Install hold-down pin, cups, and spring at 
center of stabilizer plates. 


18. Install pawl return spring and link. Make 
certain that star wheel engages pawl. 


5-6 BRAKES (240) 


Adjusting Screw 
Spring Washer | 
: Pivot Nut 


Identification Grooves 


oo 


Thrust Washer 


Fig. 5-6 Star Wheel Adjuster Disassembled 


19. Install black primary and yellow secondary 
brake shoe retracting springs, using Brake Spring 
Remover and Installer, J-8049. 


20. Wipe steering knuckle clean and apply a 
thin film of wheel bearing grease on spindle. 


21. Install front brake drums and adjust wheel 
bearings as described in Section 10, Note 3. 


CAUTION: Do not let any grease or oil get 
on drums or linings. 


22. Perform preliminary service brake adjust- 
ment as described in Note 1. 


23. Install wheels on brake drums. Tighten 
wheel mounting nuts to 105 foot-pounds. 


b. Rear Brakes 


1. Release parking brake, raise car, and re- 
move rear wheels. 


2. Remove rear brake drum \2ssemblies. 
¢ 
3. Loosen parking brake cable locknut on 
equalizer. 


4. Remove primary brake shoe _ retracting 
spring, using Brake Spring Remover and In- 
staller, J-8049. 


5. Disconnect link at anchor and remove link, 
secondary brake shoe retracting spring, and 
anchor plate. 


6. Remove primary brake shoe hold-down cup, 
spring and pin, and secondary brake shoe hold- 
down pin, cup, spring, and sleeve. 


7, Remove pawl return spring, actuating lever, 
and pawl, 


8. Disengage brake shoes from wheel cylinder 
connecting links and parking brake strut rod. 
Remove strut rod and spring. 


9. Disconnect parking brake cable from oper- 
ating lever on secondary shoe and remove com- 
plete shoe and lining assembly from brake backing 
plate. 


10. Remove star wheel adjuster and primary to 
secondary connecting spring from shoe assembly. 


11. Remove clip from pin on secondary brake 
shoe and remove operating lever and pin 
assembly. 


12. Clean brake backing plate and all brake 
parts. 


CAUTION: To avoid the possibility of brake 
“‘grab’’ and ‘‘pull’’ after brake service has been 
performed, make certain that hands are clean 
when handling brake parts and avoid handling 
friction surfaces of drums and linings. 


13, Tighten nuts that hold backing plate to rear 
axle housing to 40 foot- pounds. 


14, Install operating lever and pin assembly on 
replacement secondary brake shoe and secure 
with clip. 


15. Lubricate threads and socket of star wheel 
adjuster and points of contact between brake and 
other brake parts with a heat resistant lubricant, 
available from servicing Parts Warehouses. Use 
sparingly, especially on brake shoe pads. 


16. Thread star wheel adjusting screw com- 
pletely into pivot nut to permit installation of 
brake drum over replacement brake shoes. 


17. Install star wheel adjuster and primary-to- 
secondary connecting spring on brake shoes. 
Make certain that star wheel rotates in proper 
direction. 


NOTE: Maroon springs are used on both left 
and right hand rear brake shoe assemblies. 
These springs are interchangeable. 


Star wheel adjusters with three wide grooves 
on O.D. of pivot nut (left hand threads) Fig. 5-6, 
are installed on right side of car and those with 
three narrow grooves on O.D. of pivot nut (right 
hand threads) must be installed on left side. 


18. Position shoe assembly on brake backing 
plate and connect parking brake cable to operating 
lever. 


19, Install parking brake strut rod and spring 
on brake shoe assembly. 


NOTE: Light blue spring is used on left 
side and white spring on right side. These 
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springs are not interchangeable. Spring tab 
must be positioned outside of brake shoe web on 
both rear brakes. 


20, Engage shoes with wheel cylinder connect- 
ing links and install hold-down pin, cups, and 
spring on primary brake shoe. 


NOTE: Maroon primary and blue secondary 
hold-down springs are used on the rear brake 
assemblies. 


21. Position actuating lever and pawl so that 
actuating lever is on top of secondary brake shoe. 
Secure with hold-down pin, sleeve, spring, and 
cup. 


22. Install anchor plate, link, and secondary 
brake shoe retracting spring (yellow). For easiest 
installation, first connect spring to link, then 
install link on anchor, using brake Spring Re- 
mover and Installer, J-8049, 


23. Install pawl return spring. Make certain 
that star wheel engages pawl. 


24. Install primary brake shoe retracting 
spring (red) using Spring Installer, J-8049, 


25. Install rear brake drums on rear axle shaft 
flange and secure with screw. 


26. Perform preliminary service brake adjust- 
ment as described in Note 1. 


27. Install wheels on brake drums. Tighten 
wheel mounting nuts to 105 foot-pounds. 


28. Adjust parking brake as described in Note 2. 


5. Machining Brake Drums 


Brake drums should be carefully checked to see 
if they have become warped or scored exces- 
sively. If they appear salvageable and if suitable 
equipment is available, they can be machined. 


Drum machining is a precision operation. 
Equipment used for this purpose must be capable 
of maintaining the close limits specified. Be sure 
to install drum in the machining equipment cor- 
rectly and to check runout of lathe spindle to 
insure accuracy of final machining operation. 
Inside drum diameter must not be machined over 
12.060 inches. Should brake drums be machined 
too thin, the intense heat that develops under 
severe driving conditions will cause them to 
distort, crack or warp. 


Replacement brake drums supplied by your 
servicing Parts Warehouses are finish-machined 
at the factory before being shipped. They do not 


RR 


require any further finishing before installation, 
but they must be thoroughly cleaned with a non-oil 
base solvent to remove all traces of the oil or 
grease used for rust-proofing during storage and 
transit. Do not machine drums to roughen the 
braking surface. Use coarse emery cloth for this 


purpose. 


6. Break-In of New Linings 


New or replacement brake linings, if subjected 
to normal usage at speeds under 50 MPH, need no 
special break-in. However, the first few brake 
applications may be somewhat erratic, and Serv- 
icemen may need to stabilize the brakes before 
delivering the car to the owner, If brake action is 
erratic, one acceptable way to seat the brakes is 
to make five or ten moderate brake stops at 
speeds of 30 to 40 MPH, at approximately one 
quarter mile intervals. 


Severe break-in is apt to produce small charred 
flakes on the lining surface which will produce a 
decided pull. If this should occur, lining surface 
should be sanded slightly to remove any flakes. 
Use only common sandpaper for this purpose so 
that all abrasive particles can be removed with 
the lining dust by careful use of clean compressed 
air. 


7. Wheel Cylinder Removal, 
Disassembly and Cleaning 


a. Removal 


1. Raise car and remove wheel and brake drum. 
Blow out dust and dirt from drum and linings, 
being careful not to blow dirt into wheel bearing 
areas, 


2. Disconnect hydraulic brake hose or brake 
piping from whee] cylinder. 


CAUTION: If wheel cylinder is on either 
front wheel, it is necessary to remove hydraulic 
brake hose, as described in Note lla, before 
disconnecting from wheel cylinder. 


3. Remove brake shoe retracting springs and 
link. 


4. Remove two screws holding wheel cylinder 
to backing plate. 


5. Disengage wheel cylinder connecting links 
from brake shoes and remove wheel cylinders. 


CAUTION: Be sure brake fluid does not 
drip on brake linings. 
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Fig. 5-7 Wheel Cylinder Disassembled 


b. Disassembly, Fig. 5-7 


1, Remove connecting links and rubber boots 
from ends of wheel cylinder. 


2. Slide pistons and piston cups from either end 
of cylinder. 


3. Remove piston cup spring and expander 
assembly. 


4, Remove bleeder screw assembly. 


c. Cleaning 


With clean hands, wash all parts except pistons 
in clean alcohol. Wipe pistons with clean dry 
cloth. Inspect surface of cylinder bore and hy- 
draulic passages. Replace wheel cylinder if any 
obstructions are observed in holes or if there are 
any nicks or burrs in bore. 


8. Wheel Cylinder 
Assembly and Installation 


a. Assembly, Fig. 5-7 

1. Install bleeder screw assembly. 

2, Install piston cup in one end of cylinder with 
lip toward center, and install piston with flat side 


toward cup. 


3. Place rubber boot over end of wheel 
cylinder. 


4. Install spring and expander assembly. 


5. Install other piston cup, lip toward center. 
Install piston, flat side toward cup. 


6. Install remaining rubber boot over end of 
cylinder. 
b. Installation 

1, Position wheel cylinder on brake backing 
plate, slipping cylinder-to-shoe connecting links 


in piace at same time. 


2. Install two screws holding wheel cylinder to 
backing plate. Tighten to 15 foot-pounds. 


3. Install brake shoe retracting springs and 
link. 


NOTE: Avoid handling friction surfaces of 
drums and linings. 


4. Install hydraulic brake hose on front wheel 
as described in Note 11b, or connect brake piping 
to rear wheel. 

5. Install brake drum and wheel assembly. 


6. Bleed all brakes as described in Note 9. 


7. Lower car. 


9. Bleeding Brakes 


Bleeding brakes may be made considerably 
easier through use of one of the pressure brake 
bleeder tools available. This equipment consists 
of a tank partially filled with brake fluid and 
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rubber hose that connects to the hydraulic cylin- 
der reservoir Bleeder Adapter Cover, J-22489-1, 
Air pressure is applied to the tank to force fluid 
into the brake system. 


The Bleeder Adapter Cover, J-22489-1, seals 
the brake system from the atmosphere during the 
bleeding operation, and enables both the Delco 
Moraine and the Bendix brake systems to be bled 
with only one hook-up. 


After bleeding brakes, check pedal travel as 
described in Note 1, step 7. Rebleed or adjust 
brakes as necessary. 


CAUTION: Do not spill brake fluid on car 
finish or damage will result. 


a. Pressure Bleeder Method 


1, Remove master cylinder reservoir cover and 
seal assembly and fill both reservoirs with fluid. 


2. Install Bleeder Adapter Cover, J-22489-1, 
on master cylinder and connect bleeder hose to 
Bleeder Adapter Cover. 


3. Build up pressure in bleeder. 


4. Attach drain hose to bleeder fitting at each 
wheel. 


5. Back off fitting one half turn and bleed brake 
fluid into a partially filled bottle of clean brake 
fluid until bubbles stop, then close fitting. 


6. Repeat operation for each wheel. 


b. Alternate Method 


If a pressure bleeder is not available, the 
following two-man procedure may be used for 
either unit. 


1, Fill both master cylinder reservoirs with 
brake fluid. 


NOTE: Keep reservoirs at least partially 
filled at all times during bleeding operation. 


2. Back off both master cylinder outlet pipe 
nuts one turn and completely pump brake pedal 
five times, catching fluid displaced from outlets 
in a cloth or can. Discard this fluid and retighten 
outlet pipe nuts. Refill reservoirs. 


3. Attach drain hose to fitting at each wheel 
and suspend loose end of hose into partially filled 
bottle of clean brake fluid. 


4. Apply pressure to brake pedal, back off 
bleeder fitting one half turn, and depress brake 
pedal. Close bleeder fitting before releasing 


pressure on brake pedal. Repeat pedal applica- 
tions until bubbles stop. 


5. Repeat step 4 for each wheel in turn. 


10. Stoplight Switch Removal, 
Installation and Adjustment 


a. Removal 


1, Disconnect two lead wires from stoplight 
switch. 


2. Remove front locking nut from switch, Fig. 
5-8. 


3. Remove stoplight switch. 


b. Installation 
1. Position switch on pedal bracket flange. 
2. Install front locking nut, Fig. 5-8. 
3. Connect lead wires to switch. 


4. Check operation of stoplight. 
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Fig. 5-8 Stoplight Switch Location 


5-10 BRAKES (244) 


CLEAT SCREW 


RETAINER CLIP 


EE 
’ 
> —_— ° 
= \ /P PIPE 
xf 


Ss 


CONNECTOR 


BRACKET 


BRACKET 


<a 


RETAINER 
HOSE SCREW 


CLIP 
PIPE 


Fig. 5-9 Hydraulic Brake System 


c. Adjustment 

Adjust switch action so that stoplight is ‘‘on’’ 
when brake pedal is depressed 1/2 inch, Loosen 
front and rear nuts that hold stoplight switch and 
move switch up or down until this action is ob- 
tained. Tighten switch locknuts securely to pre- 
vent loss of adjustment. 


11. Servicing Hydraulic Brake 
Hoses and Piping 


Hydraulic pressure is transferred to the wheel 
cylinders through steel brake piping, and flexible 
hoses, Fig. 5-9. 


The steel brake lines and flexible hoses should 
be inspected every spring and fall for damage 
that may occur from various road hazards. 


While the flexible hoses and steel piping re- 
quire no periodic servicing, it may be necessary 
to replace damaged hoses or piping in the follow- 
ing manner: 


a. Removal—Hydraulic Brake Hose 
(Front Wheels) Fig. 5-9 


1. Disconnect steel brake line from hose by 
turning steel tube connector nut out of hose fitting. 
Cap fitting to prevent dirt from entering brake 
line. 


2. Remove U-shaped retainer from hose fitting 
and withdraw hose from frame support bracket. 


3. Turn hose fitting out of wheel cylinder inlet 
and remove copper gasket. If hose is to be re- 
installed, cover end fittings to prevent dirt from 
entering hose. 


b. Installation—Hydraulic Brake Hoses 
(Front wheels) 


1. Install new copper gasket on cylinder end of 
hose (male end). 


2. Tighten hose in wheel cylinder inlet to 25 
foot- pounds. 


CAUTION: Never tighten hose in wheel cyl- 
inder inlet with hose attached at frame ends as 
this will twist the hose. 


3. With suspension in normal position (front 
wheels straight ahead) pass female end of hose 
through frame support bracket, allowing hose to 
seek its own position. Insert hex of hose fitting 
into the 12-point hole in support bracket in 
position that will result in least twist in hose. 


NOTE: Do not twist hose any more than 
necessary during this operation as its natural 
curvature is essential to maintain proper hose- 
to-suspension clearance through full movement 
of suspension and steering parts. 


4. Install U-shaped retainer to secure hose in 
frame support bracket. 


5. Inspect by turning steering from stop-to-stop 
while observing hose position. Be sure that hose 
does not touch other parts at any time during 
steering travel. If contact does occur, remove 
hose retainer and rotate female hose end in 
support bracket one or two points in appropriate 
direction, replace retainer, and reinspect. 


6. Place steel tube connector nut in hose fitting 
and tighten to 25 foot-pounds, being careful not to 
damage threads. 


7. Bleed all brakes as outlined in Note 9. 
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c. Removal—Hydraulic Brake Hose (Rear Wheels) 


1, Remove retainers securing forward end of 
brake hose to bracket, 


2, Disconnect steel brake pipe from hose by 
turning steel tube connector nut out of hose fitting, 
Cap pipe. 


3. Disconnect hose from junction block on rear 
axle, 


d. Installation—Hydraulic Brake Hose 
(Rear Wheels) 


1, Install hose in junction block on rear axle, 
tightening to 25 foot- pounds, 


2, Connect brake hose to brake piping steel tube 
connector nut after installing hose through hole in 
mounting bracket. 


3. Tighten fitting to 25 foot- pounds, 


4, Install retainers securing forward end of 
hose to mounting bracket, 


5. Bleed brakes as described in Note 9, 


e. Removal—Hydraulic Brake Piping 
(Rear Wheels) Fig. 5-9 


1. Disconnect steel brake piping at rear wheel 
cylinder fitting. Cap fitting to prevent dirt from 
entering wheel cylinder, 


2. Disconnect brake piping at T-connector on 
axle housing. 


3. Remove piping from welded retainers on 
axle housing, and remove piping. 


f. Installation—Hydraulic Brake Piping 
(Rear Wheels) 


1. Install steel piping on welded retainers. 


2. Connect piping at T-connector and tighten to 
15 foot-pounds maximum. 


3. Connect piping at wheel cylinder fitting, 
tightening to 20-30 foot-pounds. 


4. Tamp welded retainers over piping enough to 
secure, being careful not to damage brake piping. 


5. Bleed all brakes as outlined in Note 9. 


12. Parking Brake Preliminary Checks 


It is not always necessary to replace the park- 
ing brake assembly or vacuum cylinder assembly 
in cases of an inoperative parking brake automatic 
release. The following checks should be per- 
formed as part of your diagnosis to determine the 
cause and correction of parking brake trouble and 
to eliminate unnecessary replacement of parking 
brake components. 


1, Check vacuum cylinder piston travel by run- 
ning engine and moving transmission selector 
lever from Drive to Neutral, The manual release 
lever should move up and down as vacuum is 


applied and released. If no movement is observed, 
check vacuum system per steps 2 and 3, If move- 
ment is slow, (more than one or two seconds to 
complete the full stroke) cylinder is leaking. 
Replace vacuum cylinder as described in Note 14, 


2, Check for damaged or kinked vacuum hoses 
and for loose hose connections at parking brake 
vacuum cylinder, vacuum release valve at neutral 
safety switch, and at engine manifold connection, 


3. Check adjustment of neutral safety switch 
and operation of vacuum release valve, Cor- 
rect as necessary and recheck parking brake 
operation, 


4. Check brake release with vacuum applied. If 
vacuum cylinder piston completes full stroke but 
does not release brake, a malfunction of the 
pedal assembly is indicated. Replace complete 
parking brake assembly as described in Note 13. 


5. Check operation of parking brake with engine 
off. Parking brake should remain engaged regard- 
less of transmission selector lever position. If 
not, replace parking brake assembly. 


13. Parking Brake Assembly 


a. Removal 


1. Remove steering column lower cover as 
explained in Section 12, Note 38a. 


2, Place parking brake pedal in release posi- 
tion. Set transmission shift lever in Park position. 


3. Working underneath car, remove equalizer 
nut and washer and separate cable stud from 
equalizer. 


4, Disconnect parking brake vacuum hose at 
cylinder. 


5. Position carpet and left cowl kick-pad out 
of the way, 


6, Remove two parking brake assembly-to- 
instrument panel mounting bolts. 


7. Remove two parking brake assembly-to-cowl 
mounting nuts and move assembly away from 
cowl, 


8. Position brake pedal lever so that clevis on 
parking brake assembly is exposed, and remove 
brake cable end from clevis. 


b. Installation 


1. Position parking brake pedal so that clevis 
is exposed, and attach parking brake cable to 
clevis on parking brake assembly, 


2. Place parking brake assembly on studs on 
cowl, attaching with two mounting nuts. 


3. Install two parking brake assembly-to- 
instrument panel mounting bolts. 


4. Connect hose to parking brake vacuum 
cylinder. 


5. Replace cowl kick-pad and carpet. 
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Fig. 5-10 Parking Brake Linkage 


6. Insert cable stud through equalizer, making 
sure the rear cables are properly routed through 
equalizer and secured at C-shaped clamp, Fig. 
5-10. 

7. Install washer and equalizer nut. 

8. Adjust parking brake as described in Note 2. 

9, Check operation of automatic release. 

10. Install steering column lower cover, as 
explained in Section 12, Note 38b. 

14. Parking Brake Vacuum Cylinder 


a. Removal 


1. Remove parking brake assembly as describ- 
ed in Note 13. 


2. Drill out one rivet that retains cylinder to 
parking brake assembly. 


3. Detach link that connects cylinder to manual 
release lever and remove cylinder. 
b. Installation 


1. Position cylinder on parking brake assembly 
and secure with one rivet or bolt and nut. 


2. Secure link to manual release lever. 


3. Install parking brake assembly as described 
in Note 13. 


4, Test automatic lock and release operations 
with engine running in Neutral and Drive ranges. 


NOTE: Parking brake should release in any 
drive range with engine running, and should 
remain engaged in Neutral and Park with engine 
running. 


15. Parking Brake Cables 
a. Removal—Front Cable 
1. Release parking brake. 


2. Remove spring supporting front cable to 
underbody. 


3. Disconnect cable stud at equalizer by re- 
moving equalizer nut and washer, Fig. 5-4, and 
separating cable stud from equalizer. 


4. Remove U-shaped retainer at frame. 


5. Depress pedal, and clamp vise grip pliers 
on cable at toe pan fitting. 


6. Release pedal and remove cable end from 
parking brake assembly clevis. 


(247) BRAKES 5-13 
fh ee ea LS 2 a cd 


7. Remove vise grip pliers. 


8. Compress prongs on cable fitting at toe pan 
and push out cable assembly from inside car. 


9. Pull cable through hole in frame and remove 
from car. 


b. Installation—Front Cable 


1, Insert cable through hole in frame. 
2. Install U-shaped retainer at frame. 
3. Install cable through cowl from under hood. 


NOTE: Expanders on cable will ‘‘click’’ into 
position when cable is inserted through cowl. 


4. Pull cable through from inside of car as far 
as possible, and clamp cable with vise grip pliers 
at toe pan fitting. 


5. Install cable end to parking brake assembly 
clevis. 


6. Remove pliers from cable. 


7. Connect cable stud at equalizer by installing 
washer and nut. 


8. Install spring supporting cable to underbody. 


9. Check operation of parking brake system and 
adjust if necessary as outlined in Note 2. 


c. Removal—Rear Cables 


1. Release parking brake, 
2. Raise rear of car and place on jack stands. 


3. Remove rear wheel and drum on same side of 
car as parking brake cable being replaced. 


4. Remove equalizer nut and washer, and sepa- 
rate equalizer from front cable stud. 


5. Remove end of cable being replaced from 
C-clamp. 


6. If left parking brake cable is being replaced, 
pry open ears of equalizer and remove cable from 
equalizer. 


7. Remove horseshoe clip securing cable to 
front bracket and remove cable from bracket by 
pulling rearward. 


8. If right cable is being replaced, remove four 
screws and clamps securing cable to floor pan. 


9. Remove two screws securing parking brake 
cable clamp to brake backing plate. 


10. Remove pawl spring and pawl lever from 
actuating lever. 


11. Remove cable end from operating lever, and 
remove cable from backing plate. 


d. Installation—Rear Cables 


1. Route cable end through rear of backing 
plate and install on operating lever. 


2. Install pawl lever and pawl spring. 
3. Position parking brake cable clamp against 
backing plate, securing with two screws. Tighten 


screws to 11 foot-pounds. 


CAUTION: Check operation of cable and 
brake shoes by pulling on front end of cable. 


4, Route cable over top of rear suspension 
links. 


5. If right cable is being installed, position 
cable against floor pan and secure with four 
clamps and screws. 


6. Insert cable through hole in frame bracket 
and secure with horseshoe clip. 


7. If left cable is being installed, install cable 
in equalizer slot and bend equalizer ears over 
cable. Brush small amount of lubricant in equal- 
izer slot. 

8. Install cable end in C-shaped clamp. 


9. Insert front cable stud through equalizer 
hole and install equalizer washer and nut. 


10. Install rear drum and wheel. 


11. Adjust parking brake as described in Note 2, 


16. Power Brake Unit 
a. Removal 

1. Disconnect hydraulic brake lines from 
master cylinder, Fig, 5-11. Cap line fittings to 


prevent dirt from entering brake lines. 


2. Disconnect vacuum hose from vacuum check 
valve on power head. 


3. Remove steering column lower cover as 
described in Section 12, Note 38a. 
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Fig. 5-11 Power Brake Unit Installed (Bendix) 


4. Remove cotter pin, washer and spring spacer 
that attach power unit push rod to brake pedal 
arm, 


5. Remove four nuts retaining power unit 
to cowl, and remove power unit from engine 
compartment. 


b. Installation 
1, Position power unit to cowl. 


2. Working inside passenger compartment, 
loosely install four nuts retaining power unit to 
cowl. 


3. Attach power unit push rod to brake pedal 
arm with spring spacer, washer and cotter pin, 


4. Tighten four nuts retaining power unit to 
cowl to 16-22 foot-pounds. 


5. Install steering column lower cover as de- 
scribed in Section 12, Note 38b. 


6. Connect vacuum hose to check valve on 
power unit. 


7. Connect hydraulic brake lines to master 
cylinder, tighten lines to 10 foot-pounds. Front 
wheel brake line connects to forward master 
cylinder reservoir. 


8. Bleed brakes as described in Note 9. 


17. Delco Moraine Power Head 
Disassembly, Cleaning, Inspection 
and Assembly, Fig. 5-15 


a. Disassembly 


1. Scribe a line on top center of front and rear 


* oie 
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Fig. 5-12 Removing Delco - Moraine Power Head 
Rear Shell 


shells of power head in line with master cylinder 
reservoir cover, 


2, Remove master cylinder reservoir cover and 
seal, and drain fluid from reservoirs, Push in on 
push rod several times to force fluid from master 
cylinder bore and to vent vacuum in power head. 


3, Place assembly in bench vise with rear shell 
up, tighten vise jaws securely on master cylinder, 
Fig. 5-12, and remove dust guard retainer, dust 
guard and silencer from rear shell. 


CAUTION: Avoid excessive tightening as 
master cylinder casting may crack, 


Use care when removing separator tool as 
power piston return spring may cause rear shell 
to fly off when pressure is released. 


4. Install Power Unit Shell Separator, J-9504, 
over mounting studs on rear shell, Fig. 5-12. 
Applying downward pressure, rotate rear shell 
counterclockwise, disengaging it from front shell. 


5. Remove rear shell, power piston assembly 
and piston return spring, Fig. 5-13, from front 
shell, 


6. Separate power piston assembly from rear 
shell and remove power piston bearing seal from 
center of rear shell. 


7. Remove air filter and limiter washer from 
power piston insert tube surrounding push rod and 
remove filter from O.D. of tube. 


8. Remove vacuum check valve and grommet 
from front shell. 


9. Remove two self-locking nuts that hold 
master cylinder to front shell and remove front 
shell from master cylinder. 


10, Remove vacuum seal from center of front 
sheil. 
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Fig. 5-13 Delco Moraine Power Head Disassembled 


ll. Remove master cylinder from vise, and 
clamp control valve and rod assembly in vise with 
power piston insert tube resting on top of vise 
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Fig. 5-14 Mounting Power Piston Assembly in Vise 


jaws, Fig, 5-14, 


12, Pry one end of lock ring from large divided 
locking lug on power piston insert, using a screw- 
driver, and remove lock ring. 


13, Lift reaction retainer off power piston in- 
sert and then remove master cylinder push rod 
assembly from reaction retainer, 


14. Remove O-ring from groove on rear end of 
master cylinder push rod. 


15. Remove reaction plate, three reaction 
levers, reaction spring, air valve spring, reaction 
bumper and air valve spring retainer from power 
piston insert, Fig. 5-15. 


16. Using Snap Ring Pliers #22, J-4880, re- 
move snap ring from groove on end of air valve 
push rod, 


17. Grasp power piston support plate firmly, 
and lifting upward, pull power piston insert off of 
control valve and rod assembly. 


18. Remove air valve assembly from vise, 


NOTE: The floating control valve and push 
rod are serviced as an assembly. 
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Fig. 5-15 Delco Moraine Power Piston Disassembled 


19, Place square shank of Power Piston Insert 
Wrench, J-21524, in vise and position power 
piston assembly on wrench so that the three 
notches in the power piston housing fit over the 
ears of the tool, Fig. 5-16. 


20, Rotate support plate counterclockwise until 
support plate separates from power piston insert, 
Fig. 5-16. 


21. Remove diaphragm from the support plate, 


b. Cleaning and Inspection 


1. Thoroughly wash all parts in clean alcohol. 
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Fig. 5-16 Removing Power Piston Insert 


CAUTION: Use of gasoline, kerosene, anti- 
freeze or any other cleaner with even a trace 
of mineral oil will damage rubber parts. 


2, Use air hose to blow out all passages, 
orifices, and valve holes. Air dry and place 
cleaned parts on clean paper or lint-free cloth. 


3. If any rust is found inside front or rear 
shell, polish clean with crocus cloth or fine 
emery paper, washing clean afterwards. 


4, Inspect front and rear shells for scratches, 
scores, pits, dents or other damage affecting 
rolling or sealing of diaphragm or other seals. 
Small imperfections may be smoothed out with 
fine crocus cloth, 


5. Inspect all original parts, not being replaced 
by repair kit, for damage, distortion or excessive 
wear and replace as necessary. 


6. Use all parts furnished in power head repair 
kit. 


c. Assembly 


Be sure all parts are clean before assembling 
unit, Do not let grease or mineral oil come in 
contact with any rubber parts. 


Lubricate rubber parts of power piston group 
with special lubricant included in service repair 
kit. 


1. Wipe a thin film of special lubricant on large 
O.D. of floating control valve and air valve O-ring. 


2. Position control valve and rod assembly in 
neck of power piston insert tube and position 
retainer on top of control valve, Using Control 
Valve Assembly Installer, J-21601, seat assembly 
in tube, Fig. 5-17. 
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Fig. 5-17 Installing Control Valve Assembly 


3. Install push rod limiter washer and air filter 
into neck of tube. 


4. Using Snap Ring Pliers #22, J-4880, install 
new snap ring in groove on end of control valve 
and rod assembly. 


CAUTION: Avoid over-expanding Snap ring. 


5. Assemble power piston diaphragm to support 
plate. Raised flange of diaphragm is pressed 
through center hole in support plate. 


6. Place square shank of Power Piston Insert 
Wrench, J-21524, in vise and position power 
piston insert on wrench so that grooves in power 
piston fit over ears of tool. 


7, Wipe a thin film of special lubricant on all 
surfaces of power piston diaphragm that contact 
power piston insert. 


8. Position support plate on power piston in- 
sert and rotate support plate clockwise until the 
lugs of power piston insert lock against stops on 
Support plate. 


NOTE: Visually inspect assembly to make 
sure that lugs are against stops, 


9. Install filter on O.D. of power piston insert 
tube. 


10, Clamp control valve and rod assembly in 
vise with power piston insert tube resting on vise 
jaws, Fig. 5-14, 


11, Seat air valve spring retainer on snap ring 
with large end down. 


12, Install reaction bumper on end of control 
valve and rod assembly. 


13, Place large diameter end of conical air 
valve spring on spring retainer. 


14, Place reaction spring over air valve spring. 


15, Position ears of reaction levers in molded 
locations in power piston insert and rest small 
ends of levers on air valve spring. 


16, Center reaction plate on top of reaction 
levers. 


17, Place new O-ring on groove on rear of 
master cylinder push rod and lubricate O-ring 
with special lubricant. 


18. Push master cylinder push rod through 
reaction retainer, 


19, Place small end of master cylinder push 
rod in reaction plate center hole and align re- 
tainer ears with grooves in power piston insert, 


20, Place lock ring over reaction retainer. 
Press down and hold reaction retainer while 
installing lock ring by starting one end of ring 
under large divided locking ear on power piston 
insert, Complete installation by working ring over 
and under appropriate locking ears, Fig. 5-18. 


21, Remove power piston assembly from vise 
and install master cylinder in vise, open end up. 


CAUTION: Do not clamp on reservoir cover, 
Avoid excessive tightening as master cylinder 
casting may crack, 
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Fig. 5-18 Installing Power Piston Lock Ring 
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22. Position front shell studs through master 
cylinder mounting holes and install lockwashers 
and nuts finger tight. 


23. Install new vacuum check valve grommet in 
front shell with large diameter outside. 


24, Install vacuum check valve. 


25. Install power piston return spring in front 
shell, 


26. Install power piston bearing seal in center 
hole in rear shell with large flange outside. 
Lubricate grooves in 1.D. of bearing with special 
lubricant. 


NOTE: Flange of seal should contact shell, 


27. Insert silencer in dust guard and install 
retainer on dust guard. 


28. Install dust guard on rear shell by pressing 
retainer and guard over rear shell flange, and 
retainer over studs on rear shell. 


29, Insert power piston, air valve push rod 
first, into rear shell. Tube of power piston fits 
through power piston bearing seal, and push rod 
fits through silencer and dust guard. 


30, Position rear shell and power piston as- 
sembly onto front shell. Align scribe marks on 
shells so that scribe marks will line up when 
shells are rotated into locked position. 


31. Pressing downward on rear shell, start 
locking tangs into grooves by rotating rear shell 
clockwise. Install Power Unit Shell Separator, 
J-9504, over mounting studs on rear shell and 
rotate shell clockwise against stops, 


NOTE: Master cylinder push rod is designed 
to provide the correct relationship between 
vacuum piston and master cylinder piston, This 
height is important as it provides for the com- 
pensating port being kept open while unit is in 
released position. The push rod is at the 
correct height when assembled, and, under 
normal service, will not require adjustment. 
When unit has been disassembled and reas- 
sembled, however, height should be checked 
as follows: 


32. Remove power head assembly from master 
cylinder, 


33, Push master cylinder push rod in place 
and place Push Rod Height Gage, J-22647, in a 
position that will allow the gage to be moved to 
the left or right without contacting the studs. 


34. The center section of the gage has two 
levels. The push rod end should touch the lower 
level of the gage, but should not touch the higher 


PUSH ROD HEIGHT 
GAGE, J 22647 


Fig. 5-19 Checking Delco-Moraine Push Rod Height 


level. Move gage from side-to-side to check push 
rod height. 


35. If push rod height does not check correctly, 
the non-adjustable push rod will have to be re- 
placed with a service push rod that has a self- 
locking adjustment screw. Proceed as follows: 


a. Pull master cylinder push rod assembly 
straight out from reaction retainer, 


b, Remove O-ring from push rod and inspect 
for damage. If it appears usable, place on service 
push rod, lubricate with special lubricant and push 
service push rod straight into reaction retainer 
until it bottoms, 


c, Repeat steps 33 and 34, 


d. If adjustment is needed, turn adjusting screw 
in or out as required. 


36. Wipe a thin film of lubricant on new vacuum 
seal, 


37. Install vacuum seal in outside center of 
front shell. 


38. Install vacuum power head on master cylin- 
der with check valve toward reservoir cover, and 
torque nuts to 20 foot-pounds, 


18. Delco Moraine Master Cylinder 
Disassembly, Cleaning, Inspection 
and Assembly, Fig. 5-20 


a. Disassembly 


NOTE: If trouble has been traced to 
hydraulic system, master cylinder may be re- 
moved from power head without removing power 
head from car, Area surrounding master cylin- 
der mounting surface must be kept clean, 
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Fig. 5-20 Delco Moraine Master Cylinder Disassembled 


i, Disconnect and cap front and rear brake 9, Install a spare brake line tube nut in outlet 
lines if not done previously, hole, place a flat washer ona 1 inch #6-32 screw 
and thread screw into threaded hole in tube seat | 
2. Remove two self-locking nuts that hold insert, Fig, 5-21. 
master cylinder to power head and remove master 
cylinder, NOTE: Before installing screw, run a #6-32 


tap into hole to clean up threads, 
3. Pry bale type retainer off of reservoir 
cover, and remove reservoir cover and seal. 10. To pull insert, hold screw from turning and 
Drain brake fluid from reservoirs. turn tube nut out of outlet hole, Fig. 5-21. Remove 


both inserts in this manner and discard. 
4, Remove seal from reservoir cover, 


5. Remove lock ring from open end of master 
cylinder, 


6. Remove floating piston stop bolt from front 
fluid reservoir and remove rear piston assembly. #6-32 Screw 

7. Firmly rap master cylinder on a block of 
wood until floating piston drops in bore and re- 
move front (floating) piston assembly, retainer 
and spring. 


CAUTION: Check progress of floating piston 
dropping in bore to avoid striking piston on 
wood. If floating piston sticks in bore, blow 
compressed air through front brake outlet hole. 


8. Place master cylinder in vise with outlet 
holes up. Fig. 5-21 Removing Tube Seat Inserts 


—— 


ee 


5-20 BRAKES (254) 


11. From cavity beneath each tube insert, re- 
move rubber check valve and check valve spring, 
Fig. 5-20. 


12. Remove the primary seal, primary seal 
protector and secondary seals from the front 
(floating) piston. 


13, Remove piston extension screw from center 
of floating piston stop and remove floating piston 
stop and spring from rear piston, 


NOTE: If necessary, grasp the unfinished 
piston body immediately under flange containing 
compensating holes with a pair of pliers to 
remove piston extension screw. 


14, Remove spring retainer, primary seal, pri- 
mary seal protector and secondary seal from the 
rear piston. 


b. Cleaning and Inspection 


1. Inspect master cylinder bore for scoring, 
pitting or etching. Any of these will require 
replacement of master cylinder casting, 


2. Examine fluid reservoir for foreign matter, 
and check all passages for restrictions, If there 
is any suspicion of contamination or evidence of 
corrosion, completely flush hydraulic system, 
using clean brake fluid. 


3. Inspect floating piston for severe scoring, 
pitting or distortion. Any of these will require 
replacement of master cylinder “assembly, 


NOTE: Floating piston may show a wear 
pattern; however, do not replace assembly un- 
less wear is severe, 


4, Thoroughly wash all parts in clean alcohol, 
including new parts to be used in assembly of 
master cylinder. 


CAUTION: Use of gasoline, kerosene, anti- 
freeze, or any other cleaner with even a trace 
of mineral oil will damage rubber parts, 


5. Use air hose to blow out all passages, ori- 
fices, and valve holes. Air dry and place cleaned 
parts on clean paper or lint-free cloth. 


6. When overhauling a master cylinder, use all 
parts furnished in master cylinder repair kit. 


c. Assembly 


Be sure all parts are clean before assembling 
master cylinder. Do not let grease or mineral oil 
come in contact with any rubber parts. 


Lubricate rubber parts with clean brake fluid 
only. 


1. Position master cylinder in vise with outlet 
holes up, and install valve springs in outlet holes 
so that they seat in depression in bottom of holes, 
Fig. 5-20. 


2. Install new rubber check valves over 
springs, being careful not to displace springs 
from their seats, When check valve is properly 
seated, end of valve will be even with machined 
top of outlet boss. 


3. Position new brass tube inserts in outlet 
holes, Thread spare brake line tube nut into each 
outlet hole and turn nuts down until inserts 
bottom. 


4. Remove tube nuts and check both outlet holes 
for loose brass burrs. 


5. Install new secondary seal in center groove 
of floating piston. Lip of seal should face toward 
compensating holes in opposite end of piston, 


6. Install new secondary seal in groove at end 
of floating piston, back-to-back with secondary 
seal in center groove, Fig. 5-20, so that lips face 
toward that end, 


7. Install primary seal protector and primary 
seal over end of floating piston opposite secondary 
seals. Seal protector seats against flange of 
piston that contains compensating holes, and flat 
side of seal seats against protector, 


8. Install secondary seal in groove on push rod 
end of rear piston. Lip of seal should face toward 
compensating holes in opposite end of piston, 


9, Install primary seal protector and primary 
seal on opposite end of rear piston, Seal protector 
seats against flange of piston that contains com- 
pensating holes, and flat side of seal seats against 
protector. 


10. Position spring retainer on one end of rear 
piston spring and floating piston stop on other end. 


1l. Position spring assembly on rear piston 
with spring retainer seated inside lips of primary 
cup. 


12. Insert piston extension screw in center of 
floating piston stop. 


13. Compress primary piston spring and start 
piston extension screw in hole in end of piston, 
release spring and turn down screw. Torque to 
7-8 foot-pounds. 


14, Position retainer in floating piston spring 
and position spring assembly on floating piston 
with retainer seated inside lips of primary cup. 
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15. Coat master cylinder bore, primary seal 
and secondary seals on floating piston with clean 
brake fluid. 


16, Position master cylinder casting in vise so 
that open end of bore is down slightly and install 
floating piston assembly in bore, spring end first, 
until assembly bottoms in bore. 


17. Reposition master cylinder in vise so that 
open end is up. 


18. Coat primary and secondary seals on rear 
piston assembly with clean brake fluid and insert 
assembly into master cylinder bore, spring end 
first. 


19, Pressing downward on rear piston, install 
lock ring in groove in master cylinder piston. 


20. Install floating piston stop bolt in front fluid 
reservoir, tightening to 2-3 foot-pounds. 


21. Install new reservoir seal on reservoir 
cover, place cover on master cylinder, retaining 
with bale-type retainer. 


22, Install master cylinder on power head, 
torquing nuts to 20 foot-pounds, 


23, Install front and rear brake lines, if power 
head is on car, tightening lines to 15 foot-pounds 
and bleed brakes as described in Note 9. 
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19. Bendix Power Head Disassembly, 
Cleaning, Inspection and Assembly, 
Fig. 5-22 


a. Disassembly 


1, Scribe a line on top center of front and rear 
shells of power head in line with master cylinder 
reservoir cover, 


2, Remove master cylinder reservoir cover and 
seal, and drain fluid from reservoirs, Push in on 
push rod several times to force fluid from master 
cylinder bore and to vent vacuum in power head. 


3. Place assembly in bench vise with rear shell 
up, tighten vise jaws securely on master cylinder, 
Fig. 5-12, and remove dust guard and air silenc- 
ers from rear shell. 


CAUTION: Avoid excessive tightening as 
master cylinder may crack. 


Use care when removing separator tool as 
power piston return spring may cause rear shell 
to fly off when pressure is released. 


4. Install Power Unit Shell Separator, J-9504, 
over mounting studs on rear shell. Applying 
downward pressure, rotate rear shell clockwise 
to disengage from front shell, Fig. 5-12. 


5. Remove rear shell, diaphragm plate assem- 
bly and piston return spring. 
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Fig. 5-22 Bendix Power Head Disassembled 
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Fig. 5-23 Removing Bearing Seal from Rear Shell 


6. Remove second air silencer, if not removed 
previously, and air filter from diaphragm plate 
hub. 


7. Remove rear shell from diaphragm plate 
assembly and remove diaphragm from diaphragm 
plate, 


8. Set diaphragm plate on edge with valve 
plunger lock downward, push in on push rod, 
allowing valve plunger lock to fall out. 


9, Remove control valve and push rod assembly 
from diaphragm plate hub. 


10. Remove master cylinder push rod and rub- 
ber reaction disc from diaphragm plate. 


11. Remove two nuts and lockwashers that hold 
master cylinder to front shell and separate front 
shell from master cylinder, leaving master cylin- 
der in vise, 


12. Remove front plate and seal assembly from 
center of front shell, 


13, Remove vacuum check valve and grommet 
from front shell, 


14, Place rear shell on bench with mounting 
studs up, and drive out bearing seal with screw- 
driver or punch, Fig, 5-23, 


b. Cleaning and Inspection 


Perform cleaning and inspection procedures as 
described in Note 17b. 


c. Assembly 


Be sure all parts are clean before assembling 
unit. Do not let grease or mineral oil come into 
contact with any rubber parts, 


Lubricate rubber parts of power piston group 
with special lubricant included in service repair 
kit. 


1. Place rear shell on bench with mounting 
studs down. Place new bearing seal on Bearing 
Seal Installer, J-22677, with plastic side of seal 
against installer and drive seal into shell until 
seal is seated in shell, Fig. 5-24. 


2. Apply special lubricant to I.D. of diaphragm 
plate hub. 


3. Insert new control valve and push rod as- 
sembly into diaphragm plate hub, after applying 
special lubricant to bearing surfaces of valve 
plunger and to outer edge of poppet valve. 


4, Set diaphragm plate on edge, with valve 
plunger lock slot up, and insert valve plunger lock 
in slot. Push in on push rod until valve plunger 
lock drops into position. 


5. Install new diaphragm in groove of dia- 
phragm plate. 
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Fig. 5-24 Installing Bearing Seal in Rear Shell 
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6. Slide new air filter and new air silencer over 
push rod end and guide into place in diaphragm 
plate hub, using care not to scratch or damage 
plastic hub, 


7. Apply special lubricant to L.D. of bearing 
Seal in rear shell and install diaphragm plate 
assembly into rear shell, guiding hub through 
bearing seal. 


8. Apply special lubricant to entire surface of 
new reaction disc and position in diaphragm plate. 


9. Install new vacuum check valve grommet in 
front shell with large diameter outside, and in- 
stall vacuum check valve, 


10, Install front shell of power head on master 
cylinder with mounting bolts through holes in 
flange. Install lockwasher and nuts finger tight. 


11. Install conical piston return spring in front 
shell with smaller end down. 


12. Position rear shell and diaphragm plate 
assembly on piston return spring, Align scribe 
marks on front and rear shells so that when shells 
are rotated in locked position, scribe marks will 
line up. 


13, Pressing downward on rear shell, start 
locking tangs into grooves by rotating rear shell 
counterclockwise, Install Power Unit Shell Sepa- 
rator, J-9504, over mounting studs on rear shell 
and rotate rear shell counterclockwise against 
stops, 


14, Install second air filter over push rod end 
and install new dust guard over diaphragm plate 
on rear shell. 


15. Remove power head from master cylinder 
and place on bench. 


16. Apply special lubricant to piston end of 
master cylinder push rod and insert push rod into 
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Fig. 5-25 Checking Bendix Push Rod Height 
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Fig. 5-26 Checking Bendix Push Rod Height 
with Spacer 


diaphragm plate. Press and twist push rod to 
make certain rod is bottomed on reaction disc in 
plate, 


CAUTION: When applying special lubricant 
to master cylinder push rod, use care so as not 
to get any lubricant on adjusting nut end of push 
rod, 


17. Apply special lubricant to 1.D. and O.D. of 
new front plate and seal assembly and install new 
front plate and seal assembly in center hole of 
front shell over push rod shaft. 


NOTE: The push rod is designed with a 
self-locking adjustment screw to provide the 
correct relationship between vacuum piston and 
master cylinder piston. This adjustment is 
important as it provides for the compensating 
port being kept open while unit is in released 
position, Adjustment screw is set to the correct 
height when assembled, and under normal serv- 
ice, will not require further adjustment. After 
unit has been disassembled, however, the height 
should be checked as follows: 


18, Place Push Rod Height Gage, J-7723-01, 
over push rod with legs of Gage resting on front 
shell, Fig. 5-25. Top of screw should touch gage. 


19, Place a ,030 inch spacer under legs of gage 
on front shell. Top of screw should clear gage, 
Fig. 5-26. 


20. If adjustment is necessary, grasp push rod 
with pliers at serrated end and turn adjusting 
screw either in or out as required. 


21, Attach master cylinder to power head with 
lockwashers and nuts, tightening nuts to 20 foot- 
pounds, 


22. Remove assembly from vise. 
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20. Bendix Master Cylinder 
Disassembly, Cleaning, Inspection 
and Assembly, Fig. 5-27 


a. Disassembly 


NOTE: If trouble has been traced to hy- 
draulic system, master cylinder may be re- 
moved from vacuum head without removing 
complete power brake assembly from car, Area 
surrounding master cylinder mounting surface 
must be kept clean. 
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1. Disconnect and cap front and rear brake 
lines if not done previously. 


2, Remove two nuts and lockwashers and re- 
move master cylinder from power head. 


3. Pry bale-type retainer off of reservoir cover 
and remove reservoir cover and seal. 


4, Remove seal from reservoir cover, 


5, Drain brake fluid from master cylinder 
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Fig. 5-27 Bendix Master Cylinder Disassembled 
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reservoirs and position master cylinder in vise 
with reservoir opening down, 


CAUTION: Avoid excessive clamping as 
master cylinder casting may crack. 


6. Tap hole in tube seat insert, using a #6-32 
tap. 


7. Install a spare brake line tube nut in outlet 
hole, Place flat washer on 1 inch #6-32 screw and 
thread screw into threaded hole in tube seat 
insert, 


8. To pull insert, hold screw from turning and 
turn tube nut out of outlet hole, Fig. 5-21. Remove 
both inserts in this manner, 


9, Remove check valves and check valve 
springs. 


10. Pushing in on rear piston, remove front 
(floating) piston stop bolt from boss on underside 
of master cylinder casting, 


11, Remove and discard O-ring from floating 
piston stop bolt, 


12. Pushing in on rear piston, remove snap 
ring from groove in master cylinder bore. 


13, Remove rear piston assembly from master 
cylinder bore. 


14, Reaching into master cylinder bore with a 
mechanical finger, grasp small flange on end of 
floating piston and remove piston from bore. 


NOTE: If a mechanical finger is not avail- 
able, bend the blade of an old screwdriver 90°, 
approximately 3/8 inch from tip, and remove 
floating piston by hooking tip on piston flange. 


15. Remove spring, seal retainer, primary seal 
and protector washer from front end of floating 
piston. 


16, Remove ‘‘back-to-back’’ secondary seals 
from opposite end of floating piston. 


17, Remove vent seal retainer and vent seal 
from extension. 
b. Cleaning and Inspection 

Perform cleaning and inspection procedures as 
described in Note 18b. 
c. Assembly 

Be sure all parts are clean before assembling 


master cylinder. Do not let grease or mineral oil 
come in contact with any rubber parts. 


Lubricate rubber parts with clean brake fluid 
only. 


1, Position master cylinder in vise with outlet 
holes up, using care to avoid scratching reservoir 
seal surface, and install check valve springs in 
outlet holes so that they seat in depressions in 
bottom of holes, 


2. Install new rubber check valves over springs, 
being careful not to dislodge springs from their 
seats, When check valve is properly seated, end 
of valve will be even with machined top of outlet 
boss, 


3. Position a new brass tube insert in outlet 
holes, Thread spare brake line tube nut into each 
outlet and turn nuts down until inserts bottom. 


4, Remove tube nuts and check holes for brass 
burrs, 


5. Install two new secondary seals ‘‘back-to- 
back’’ in grooves at blunt end of floating piston, 


6. Install protector washer and new primary 
seal on other end of floating piston, Protector 
washer seats against flange containing compen- 
sating holes and flat side of seal seats against 
washer, 


7. Place seal retainer on primary seal. Side 
with three tabs should be positioned toward seal, 


8. Install small end of conical floating piston 
spring over spring pilot on end of floating piston, 
seating spring on seal retainer. 


9. Remove master cylinder from vise. Coat 
master cylinder bore and piston assemblies with 
clean brake fluid. 


10, Position master cylinder in vise with open 
end of bore up and insert floating piston assembly, 
spring end first, into master cylinder bore. 


11, Insert new rear piston assembly, spring end 
first, into master cylinder bore. 


12, Pushing in on rear piston, install snap ring 
in groove in master cylinder bore, 


13, Install a new O-ring in groove on floating 
piston stop bolt and lubricate with clean brake 
fluid. 


14. Pushing in on rear piston, install stop bolt 
in boss on underside of master cylinder. Torque 
bolts to 3-4 foot-pounds, 


15, Install new vent seal and retainer on master 
cylinder extension, 


16. Install new seal on reservoir cover and 
position cover assembly on master cylinder. 


On 
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17. Install bale-type retainer if removed, and 
press retainer into depressions on top of cover. 


18. Position master cylinder to power head and 
install lockwashers and nuts, tightening nuts to 
15 foot-pounds, 


19. Connect front and rear brake lines if 
master cylinder was installed to power head on 
car, tightening to 20 foot-pounds, 


20. Bleed brakes as described in Note 9. 


21. Testing Brake System 


1, With engine running at idle and transmission 
in Neutral, depress brake pedal and hold foot 
pressure on pedal. If pedal gradually falls away 
under foot pressure, hydraulic system is leaking. 


2. lf hydraulic system is not leaking, but pedal 
travels more than 1-3/4 inch on new cars, or 
1-1/2 inch on cars driven 500 miles or more 


since brake service work has been performed, 
brake shoe adjusters are not functioning, shoes 
require relining, front or rear hydraulic systems 
may have lost their fluid, or air may be present 
in hydraulic system - check accordingly. 


3. With brakes off, operate engine at medium 
speed, then back to idle and turn off ignition. 
Wait at least two minutes, then try brake action. 
If not vacuum assisted for two or more applica- 
tions, vacuum check valve is faulty or there is a 
leak in vacuum system, 


4, With vacuum depleted from system, depress 
brake pedal, hold light foot pressure on pedal, 
and start engine. If vacuum system is operating, 
pedal will tend to fall away under foot pressure, 
and less pressure will be required to hold pedal 
in applied position. If no action is felt, vacuum 
system is not functioning. 


5. Road test brakes by making a brake applica- 
tion at various speeds to determine if car stops 
evenly and effectively. 


DIAGNOSIS CHART 


CONDITION CAUSE CORRECTION 


Excessive brake pedal travel. 


Uneven wear on linings. 


No fluid in reservoir, 


Leaking front or rear brake 
line. 


Air in brake system. 


Wheel cylinder piston cups 
swollen by mineral oil in sys- 
tem, or sub-standard brake 
fluid. 


Replace shoe and linings. 


Add fluid, inspect for leakage, 
and bleed system, 


Tighten or replace, 


Bleed system. Check for 
shrunken or swollen wheel 
cylinder piston cups, and if 
noted replace and correct 
cause, 


Check residual check valves 
and replace if faulty. 


Disassemble all hydraulic 
parts and wash with alcohol. 
Dry with compressed air be- 
fore assembly to keep alcohol 
out of system, 


Replace all rubber parts in 
system, including’ hoses. 


Replace brake shoe assemblies 
or linings if glazed by brake 
fluid leakage. 


Refill with heavy duty brake 
fluid and bleed system, 
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DIAGNOSIS CHART (Cont’d.) 


CONDITION 


Excessive brake pedal travel 


(Cont’d.) 


Excessive brake pedal effort. 


Car pulls to one side when 
brakes are applied. 


CAUSE 
Leaking master cylinder piston 
cups, 
Disconnected unit linkage, 


Cracked master cylinder cast- 
ing. 


Brake shoes improperly ad- 
justed, 


Excessive heat causing fluid to 
vaporize, 


Faulty vacuum check valve. 
Collapsed vacuum hose. 


Plugged vacuum hose or fit- 
tings, 


Leaking front or rear brake 
line, 


Pedal mechanism binding. 
Restricted air filter. 
Vacuum leak in unit, 
Defective rolling diaphragm. 


Lining glazed due to light traf- 
fic use, 


Incorrect linings used, 


Front wheel caster-camber 


misadjusted, 


Weak or improperly installed 
shoe retracting springs. 


CORRECTION 


Replace, 


Connect, 


Replace, 


Check automatic adjusters and 
make necessary adjustments. 


Check parking brake adjust- 
ment and make corrections as 
required. 


Determine whether one or more 
wheels are dragging and heat- 
ing, and correct. 


Check for interference of 
brake pipe to engine exhaust 
system and correct, 


Be sure heavy duty brake fluid 
is used. If in doubt, drain, 
flush and refill, 


Replace, 


Replace or correct, 


Clean or replace, 


Repair or replace. 


Repair, 

Clean. 

Repair or replace, 
Replace. 


Resurface lining with medium 
sandpaper, 


Replace brake shoes or install 
new linings. 


Correct as required until car 
has no ‘“‘lead’’ without brakes 
applied. 


Replace retracting springs as 
required. 
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DIAGNOSIS CHART (Cont’d.) 


CONDITION CAUSE CORRECTION 


Replace brake shoe assemblies 
or install new linings. Oil 
soaked linings cannot be clean- 
ed and used again successfully. 
Also correct condition which 
caused linings to become 
soaked. 


Car pulls to one side when 
brakes are applied (Cont’d.) 


Oil or brake fluid on linings. 


Lining surface contaminated Sand lining surface. 
or slightly charred from fast 


break-in, 


Different makes of lining have 
different braking efficiency. 
Replace brake shoes or install 
new linings on both sides, 


Different makes of linings used 
between left and right sides. 


One wheel drags, Make corrections to brakes as 
required. 
Scored brake drums. Machine left and right brake 


drums or replace both if more 
than .030 inch radius has to 
be removed, 


Pinched brake lines. Replace line. 


Machine both drums and sand 
linings or replace as required. 


Drums have different friction 
between left and right sides. 
Visual inspection will show 
appreciable difference in 
porosity. 


Check for swollen seals. If 
seals are swollen, replace all 
seals and fluid in entire sys- 
tem, Check vacuum piston to 
hydraulic piston push rod for 
correct adjustment. 


Brakes drag at all wheels. Compensating ports in master 


cylinder reservoir not opening. 


Check for obstruction or 
binding, 


Brake pedal return travel 
restricted. 


Springy pedal action. 


Air in brake system. Bleed system, 


Investigate and correct cause 
of air being drawn into system. 


Correct malfunction of auto- 
matic adjusters as required. 


Brake shoes improperly ad- 
justed, 


Improper fit of new lining to 
brake drums, 


Install shoe and lining assem- 
blies which are ground to fit. 
Follow break-in procedure for 
new lining, 
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CONDITION 


Too light pedal pressure (brake 
action severe), 


Squeaking during application or 
release, 


Brake squeal or squeak during 
stop. 


Brakes slow to respond. 


Chatter 


BRAKES 


DIAGNOSIS CHART (Cont’d.) 


CAUSE CORRECTION 


Linings damaged by excessive 
heat, 


Oil or fluid on linings. 


Insufficient lubricant at brake 
shoe guide pads, 


Lining making poor contact 
with drum (excessive edge 
contact). 


Steel washer on ‘‘star wheel’’ 
bent, broken or missing, 


Insufficient shoe retention. 


Drum vibration. 


Bent or dented vacuum cylinder, 


Restricted air 
power piston, 


passage in 
Broken vacuum piston return 
spring, 

Faulty hydraulic check valves. 
Air valve sticking. 

Tight pedal linkage. 

Brake drum ovality, some- 
times combined with internal 
stresses in drum, 


Wheels and tires out of 


balance, 


Improperly torqued wheel nuts, 


Improperly torqued body 
mounts and tie struts, 
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Replace shoe and linings. 


Replace brake shoe assemblies 
or install new linings. Linings 
cannot be cleaned and used 
again successfully. Correct 
leaks, 


Apply special heat resistant 
lubricant as required. 


Check wear pattern. Sand or 
file to produce more uniform 
contact, 


If lining is new, follow break- 
in procedure, 


Replace steel washer, 


Inspect shoe stabilizer plates 
for proper installation and 
spring tension. Replace springs 
as required. 


Install kit, 


Replace. 


Remove or replace, 
Replace. 


Replace, 

Clean or replace. 

Repair. 

Take light cut on front and/or 
rear drums, as required, in 
pairs, 

Balance wheels and tires, 


Check and 
specifications, 


torque to 


Check and 
specifications, 


torque to 
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Material 
Number 


Special 


260M 
Special 


Special 
300M 
Special 
300M 
300M 
284M 
286M 
Special 
286M 
Special 


Special 


Special 


Application 


NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and steel classifications. 
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TORQUE SPECIFICATIONS 


Pipe Nut to Master Cylinder .......... 1/2-20 or 


9/16-18 


Parking Brake Cable Clamps (at Backing Plate) 5/16-24 
Pipe Nut to. Flex Hoses! ....0: 4.0% + os «% 7/16-24 
Pipe Nut to Wheel Cylinder ........... 7/16-24 
Front Backing Plate to Knuckle ........ 1/2-20 
Brake Hose to Wheel Cylinder ......... 7/16-20 
Brake Backing Plate to Rear Axle Housing 3/8-24 
Front Brake Anchor Pin to Knuckle ...... 9/16-18 
Brake Unit to Cowl ..........-22000- 3/8-24 

242 EOS ¢ ARGS ss 7/16-24 
Pipe Nut to Brass Connector .......... 7/16-24 
Master Cylinder to Vacuum Power Head... 3/8-24 
Piston Extension Screw (Delco)......... Special 
Floating Piston Stop Bolt (Delco) ........ 10-24 
Floating Piston Stop Bolt (Bendix) ....... 5/16-24 


*Inch-Pounds 
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SPECIFICATIONS 


All Series, 
Except 693 
Unless Otherwise Noted 


Braking Area (in square inches) 


Front . 
Rear... 


Wheel Cylinder Bore 


BRORD, (i6) wos! ve yoy 'cs ae wren b Rie & ata w EEC we ROT F PRBS Gwe « wow we 1-3/16" 
Rear ~ 680, 681, 682 and 683........... He Oe we ee MAG Ee Gwe 15/16" | 
ROB SGI wae c Wan SBS FS wR G BGG SH OME Boe ee Se cee owt ume i 
RRGRS — (GSB) Fee $e ugy wy ws Si os de Be OW) DEM wR BN & Rie PR Ye SORA ES 2 bees 1-1/8" 
Drums: (nside: diameter): os cwss 5 oso ¥ eI DS CRM ha RO RIES SARs Rial bee 12.00' 
Remachined Drum Diameter (maximum). ........... 0000 eee eee eee nee 12.060" 


FROM, vos ewe ema 6 Ras ROS FE Bw EDR RS SSE So uw wim we eiome es .0008" 

ROSAS sg. 5-2 Gal We: SH S48 ay ea vei i te G- Gere wi  @ tenia BiG & owe oe Re BORIS ale EOS .0015" 
Run-Out of Inside Diameter (maximum)... .....0.00.0 0000 cee eee ee ee ee ke -005" 
Clearance Between Secondary Linings and Drums ...........0.2000 eevee -010"'-.030" 

i 

Primary Linings (length, width, thickness in inches) 

PRONE soars oR Sa SEB EE DB ewldiws om ey a 6) Shogo ten, 9. SOLED, I 11.00 x 2.50 x .26 

Bear ~ ‘680, (681, (682! and G83) soo cc ys gs we a ee SW BR ER RE Buh wld we one 11.00 x 2.50 x .23 

Rear: — G97! and! 698; x kg we ec ce wae oe ee BH Ea ee 11.00 x 2.50 x .26 


Secondary Linings (length, width, thickness in inches) 
Front 5 .28 
Rear - 680, 681, 682 and 683 i : 26 


Rear - 697 and 698. . : f 28 


Rivets 
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Fig. 5-28 Specicl Tools 


J-8001 
J-8049 


Wheel Cylinder Clamp J-22677 Bearing Seal 


Installer 


Power Piston Insert 
Wrench 


Snap Ring Pliers (#22) 


Power Unit Shell 
Separator 


Bleeder Adapter Cover 


Brake Spring Remover 
and Installer 


Control Valve Installer 


Push Rod Height Gage 
(Bendix) 


Push Rod Height Gage 
(Delco-Moraine) 


J-21524 


Cc J-21601 
D J-7723-01 


J-4880 
J-9504 


J-22647 


J-22489-1 
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GENERAL DESCRIPTION 


NOTE: The following information pertains 
only to the Fleetwood Eldorado, 


The braking system used on the 1967 Fleetwood 
Eldorado consists of power-assisted, hydraulic 
front and rear service brakes and a foot- 
operated, vacuum-released parking brake that 
applies the brake shoes at the rear wheels through 
mechanical linkage, 


The Fleetwood Eldorado is equipped with drum 
brakes similar in operation to those used on 
other 1967 Cadillac models; however, front wheel 
disc brakes are available as an extra cost option 
on the Fleetwood Eldorado only. For additional 
descriptive information concerning cars equipped 
with drum brakes, refer to the forward portion of 
this section, 


Disc Brakes (Fig. 5-29) 


The major components of the disc brake system 
are the hub and disc assembly, the caliper as- 
sembly, the metering valve, the proportioning 
valve and the distributor and switch assembly. 
In addition, a different master cylinder is used. 


a. Hub and Disc Assembly 


The cast iron disc is of the fully ventilated 


HUB AND DISC ASSEMBLY 


SPLASH 
SHIELD 


a CALIPER ASSEMBLY 


DISTRIBUTOR AND 
SWITCH ASSEMBLY 


POWER BRAKE UNIT 


aNa METERING Tne 


PROPORTIONING VALVE 


type, with 40 cooling fins cast integrally between 
the machined braking surfaces, When the wheel is 
in motion, the rotation of the disc fins increases 
the air circulation for more efficient cooling of 
the unit. 


The disc is protected from cross-car by a 
splash shield on the inboard side, 


b. Caliper Assembly 


The caliper assembly is fixed to the steering 
knuckle and straddles the outside diameter of the 
disc so that on brake application the brake shoes 
and linings exert a ‘‘clamping’’ action on the disc, 


The caliper assembly consists of an inboard 
and outboard housing bolted together, Each hous- 
ing contains two cylinder bores positioned so that 
they are directly opposite the corresponding cyl- 
inder bores on the other housing. Each cylinder 
bore contains a piston and square cut seal, The 
seal is located within a canted groove machined 
in each cylinder bore, It provides the hydraulic 
seal between the piston and cylinder wall, and 
also provides the automatic adjustment of clear- 
ance between the brake shoes and disc after each 
application, 


A molded rubber dust boot held in place by a 
groove in the cylinder wall and a groove in the 
piston provides protection from contamination for 
the piston and cylinder walls, 


BRAKE LINE 


Fig. 5-29 Location of Disc Brake Components 
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c. Metering Valve 


The metering valve is located on the power 
brake unit and is installed in the hydraulic line to 
the disc brake calipers, The purpose of the 
metering valve is to delay the application of the 
disc brakes until such time as the pressure to the 
rear brakes builds up sufficiently to overcome the 
rear brake shoes retracting springs, to provide a 
balanced brake system. 


d. Proportioning Valve 


The proportioning valve, located on the left side 
rail of the frame, is installed in the hydraulic 
line to the rear brake wheel cylinders. As disc 
brakes require higher line pressures for full 
application, the proportioning valve serves to 
limit the fluid pressure to the rear wheel cylin- 
ders on hard pedal application, minimizing the 
possibility of rear wheel skid. 


e. Distributor and Switch Assembly 


The distributor and switch assembly, installed 
in the hydraulic line between the master cylinder 


RESERVOIR SEAL 
RETAINER 


FRONT FLUID 
RESERVOIR 


O-RING 


FRONT (FLOATING) 
PISTON ASSEMBLY 


and the front and rear brake system, performs 
two functions. First, it serves to measure the 
difference between the hydraulic pressures to the 
two halves of the brake system, If a pressure 
differential greater than 175 psi exists between 
the halves of the system, it is indicative of a 
fluid leak in one half of the system, and the 
BRAKE light, located on the left side of the 
instrument cluster, is energized. 


The second function of this assembly is to 
distribute the brake fluid to the right and left 
caliper assemblies, 


f. Master Cylinder 


Two makes of master cylinders are used on the 
1967 Fleetwood Eldorado, dependent on whether 
or not the car is equipped with disc brakes, The 
Delco Moraine unit is used on all 693 series cars 
without disc brakes, and the Bendix power brake 
unit is used on 693 series cars with disc brakes, 


The master cylinder, Fig. 5-30, used on disc 
brake equipped cars has several features differ- 
ent from the master cylinders used on cars 


RESERVOIR COVER 


REAR FLUID 
RESERVOIR 


Y' 


zs 


FLOATING PISTON 
STOP BOLT 


REAR PISTON ASSEMBLY 


Fig. 5-30 Bendix Power Brake Unit (Disc Brake) 
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equipped with drum brakes. As disc brakes do 
not require that residual pressure be maintained 
in the brake lines, a residual check valve is not 
used in the master cylinder front outlet. A resid- 
ual check valve is used, however, in the master 
cylinder rear outlet for the rear brake lines, 


Another difference is that the master cylinder 


casting is larger than those used on drum brake 
cars, and that the front fluid reservoir is larger 
than the rear fluid reservoir. This design is 
required because of the greater fluid capacity 
inherent in a disc brake system, 

Service procedures, however, are basically the 
same as for other master cylinders, 


SERVICE INFORMATION 


NOTE: The service information that follows 
pertains only to the Fleetwood Eldorado, For 
service procedures not given, refer to the 
forward portion of this section, as these pro- 
cedures are the same as for the other 1967 
Cadillac models, 


22. Bleeding Brakes—Disc 


For Fleetwood Eldorados equipped with drum 
brakes the bleeding procedure is described in 
Note 9, 


CAUTION: Avoid use of any brake fluid that 
has a boiling point lower than 375°F on cars 
equipped with disc brakes. For cars so 
equipped, it is mandatory that a brake fluid 
equivalent to Delco Supreme Super 11 Heavy 
Duty Brake Fluid be used, 


Do not spill brake fluid on car finish or damage 
will result. 
a. Pressure Bleeder Method 

1, Raise car and place on jack stands. 

2. Remove front wheels. 

CAUTION: During removal and installation 
of front wheels, care must be taken not to 
interfere with or damage the caliper shoe 
retainers, the bleeder screw or the crossover 


line, 


3. Remove master cylinder reservoir cover and 
seal assembly and fill both reservoirs with fluid, 


4. Install Bleeder Adapter Cover, J-22489-1, 
on master cylinder and connect bleeder hose to 
Bleeder Adapter Cover. 


5. Build up pressure in bleeder. 


6, Using a small piece of plastic, electrician’s 
tape, tape metering valve push rod in a depressed 
position, 


CAUTION: Do not secure metering valve 
push rod too tightly, as if pressure in system 
rises above approximately 100-130 psi, the 
valve will open, thereby pushing the stem 
downward. 


7. Attach drain hose to bleeder fitting on right 
front caliper. 


8. Back off fitting one half turn and bleed brake 
fluid into a partially filled bottle of clean brake 
fluid until bubbles stop, then close fitting. 


9, Repeat operation for left caliper. 


10. Install wheels, remove jack stands and 
lower car. 


11, Remove tape from metering valve. 


12. Before driving vehicle, be sure a firm pedal 
is obtained. 


b. Alternate Method 


When bleeding disc brake systems without the 
aid of a pressure bleeder, more pedal pumping is 
required during the bleeding procedure than with 
drum brakes, and the fluid level in the master 
cylinder reservoirs should be frequently checked. 


1, Raise car and place on jack stands. 
2. Remove front wheels. 


3. Perform steps outlined in Note 9b, bleeding 
the brakes in the following order, right rear, 
left rear, right front and left front. 


NOTE: Bleed rear brakes only if necessary. 


4. Install wheels, remove jack stands and lower 
car, 


CAUTION: During removal and installation 
of front wheels, care must be taken not to 
interfere with or damage the caliper shoe 
retainers, the bleeder screw or the crossover 
line, 


5. Before driving vehicle, be sure a firm pedal 
is obtained. 
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23. Relining Brakes 


a. Front Brakes (Drum) Fig. 5-31 


1, Raise car and remove front wheels and 
drums. 


CAUTION: When handling brake drums, be 
extremely careful not to drop the drum, or get 
brake fluid or grease on frictional surface, 


NOTE: If brake drum is difficult to remove 
due to brake lining engagement, shear off head 
of secondary shoe hold-down pin at backing 
plate, Then, using screwdriver back off star 
wheel adjuster. 


2. Remove retracting springs, using Brake 
Spring Remover and Installer, J-8049. 


3. Remove primary brake shoe hold-down cup, 
spring, washer and pin, and secondary brake shoe 
hold-down cup, spring, pin and sleeve. 


4, Remove link, pivot, pawl and override spring 
as an assembly, and remove pawl return spring. 


5. Disengage brake shoes from wheel cylinder 
connecting links and remove shoe and lining 
assemblies from brake backing plate, 


6. Remove star wheel adjuster and primary- 
to-secondary connecting spring from shoe 
assemblies, 


7. Clean brake backing plate and all brake 
parts. 


CAUTION: To avoid the possibility of brake 
“‘grab’’ or ‘‘pull’’ after brake service has been 
performed, make certain that hands are clean 
when handling brake parts and avoid handling 
friction surfaces of drums and linings, 


8, Tighten front backing plate to steering 
knuckle bolts to 65 foot-pounds. 


9, Lubricate threads and sockets of star wheel 
adjuster and points of contact between brake shoes 


RETRACTING 
SPRING ANCHOR 

PRIMARY SHOE _-* 
AND LINING Ag 


RSS RETRACTING 


CUP 
PRIMARY TO >is 
SECONDARY PAWL RETURN 
STAR WHEEL 
SPRING ADJUSTER SPRING 


Fig. 5-31 Front Wheel Brake Mechanism (Left Side) 


and other brake parts with special heat resistant 
lubricant, available from servicing Parts Ware- 
houses. Use sparingly, especially on brake shoe 
pads, 


10. Thread star wheel adjusting screw com- 
pletely into pivot nut to permit installation of 
brake drum over replacement brake shoes, 


11. Install star wheel adjuster and primary- 
to-secondary connecting spring on replacement 
brake shoes. 


NOTE: Star wheel adjusters with three wide 
grooves on O,D, of pivot nut (left hand thread) 
are installed on right side of car, while those 
with three narrow grooves (right hand thread) 
must be installed on left side of car. Incorrect 
installation of star wheel pivot nuts will result 
in automatic adjusters loosening rather than 
tightening brakes, 


12, Position shoe assemblies on brake backing 
plate so that shoes engage wheel cylinder connect- 
ing links, 


13. Install pin, washer, spring (green) and hold- 
down cup retaining primary shoe to backing plate. 


14, Position pivot, pawl and override spring, as 
an assembly on secondary shoe. 


15. Install link and pawl return spring and 
secure all parts in place by installing hold-down 
sleeve, 


16. Install pin, spring (maroon) and hold-down 
cup retaining secondary brake shoe to backing 
plate. 


17. Install primary and secondary brake shoe 
retracting springs, using Brake Spring Remover 
and Installer, J-8049. 


18, Wipe steering knuckle clean and apply a 
thin film of wheel bearing grease on spindle, 


CAUTION: Do not let any grease or oil get 
on drums or linings. 


19, Install front brake drums, after adjusting 
star wheel adjuster so that drums just fit over 
linings. 

20. Install wheels and lower car. Final adjust- 


ment is obtained by alternately driving car back 
and forth and applying brakes. 


b. Front Brakes (Disc) 
1. Raise front of car and place on jack stands, 


2. Remove front wheels, 
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SHOE AND LINING 
ASSEMBLY 


Fig. 5-32 Relining Dise Brakes 


CAUTION: During removal and installation 
of front wheels, care must be taken not to 
interfere with or damage the caliper shoe 
retainers, the bleeder screw or the crossover 
line. 


3, Remove two screws securing caliper shoe 
retainers to caliper and remove shoe retainers, 


4, Pushing on shoe assemblies, force pistons 
back into their bores, 


5. Using pliers, grasp the tabs on the outer end 
of the shoe and remove the shoe and lining as- 
sembly by pulling straight out, Fig, 5-32. 


6. Remove the other shoe assembly in the same 
manner. 


NOTE: Carefully inspect pistons and dust 
boots for any evidence of damage or leakage. 
If there is any indication of damage to either 
boots or pistons, or excessive leakage, the 
caliper assembly must be overhauled as de- 
scribed in Note 27, 


7. Make certain that all pistons are fully 
seated, 


8. Slide a new shoe and lining assembly with 
lining facing disc into the caliper on each side of 
the disc, so that the tabs of each shoe rest on 
the bridge of the caliper, 


9, Position caliper shoe retainers to caliper 
and install two retaining screws, tightening 
screws to 8 foot- pounds, 


10. Repeat steps 3 through 9 for caliper unit 
on opposite side of car. 


11. Pump brake pedal several times until a 
firm pedal is obtained. 


12. Install wheels, remove jack stands and 
lower car. 


CAUTION: During removal and installation 
of front wheels, care must be taken not to 
interfere with or damage the caliper shoe 
retainers, the bleeder screw or the crossover 
line, 


13. Tighten wheel mounting nuts to 105 foot- 
pounds. 


14. Break in new linings as described in Note 6. 


c. Rear Brakes Fig. 5-33 


1, Release parking brake, raise car, and re- 
move rear wheels and drums, 


CAUTION: When handling brake drums, be 
extremely careful not to drop the drum or get 
brake fluid or grease on frictional surface, 


2. Loosen parking brake cable locknut at 
equalizer, 


3, Remove primary brake shoe retracting 
spring, using Brake Spring Remover and Installer, 
J-8049, 


4. Disconnect link at anchor, using Brake 
Spring Remover and Installer, J-8049, and remove 
link, secondary brake shoe retracting spring, and 
anchor plate. 


5. Remove primary brake shoe hold-down cup, 
spring, washer and pin, and secondary brake shoe 
hold-down cup, spring, pin and sleeve, 


6. Remove pivot pawl and override spring as 
an assembly, and remove pawl return spring. 
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Fig. 5-33 Rear Wheel Brake Mechanism (Left Side) 
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7. Spread brake shoes and remove parking 
brake strut rod and spring. 


8. Remove parking brake operating lever from 
secondary brake shoe and remove shoe and lining 
assemblies from brake backing plate. 


9, Remove star wheel adjuster and primary- 
to-secondary connecting spring from brake shoes, 


10, Clean brake backing plate and all brake 
parts. 


CAUTION: To avoid the possibility of brake 
‘grab’? and “‘pull’’, make certain that hands 
are clean when handling brake parts. Avoid 
handling friction surfaces of drums and linings. 


11. Torque nuts that hold backing plate to rear 
spindle to 40 foot-pounds. 


12. Lubricate threads and socket of star wheel 
adjuster and points of contact between brake 
shoes and other brake parts with special heat 
resistant lubricant, available from servicing Parts 
Warehouses. Use sparingly, especially on brake 
shoe pads, 


13. Thread star wheel adjusting screw com- 
pletely into pivot nut to permit installation of 
brake drum over replacement brake shoes, 


14, Install star wheel adjuster and primary- 
to-secondary connecting spring on replacement 
brake shoes. 


NOTE: Star wheel adjusters with three wide 
grooves on O.D. of pivot nut (left hand thread) 
are installed on right side of car, while those 
with three narrow grooves (right hand thread) 
on O.D. of pivot nut are installed on left side 
of car. Incorrect installation of star wheel 
pivot nuts will result in automatic adjusters 
loosening rather than tightening brakes, 


15. Install parking brake operating lever on 
secondary brake shoe and position shoe and lining 
assemblies to brake backing plate, 


16, Install parking brake strut rod and spring 
on brake shoes, 


NOTE: Strut rod offset is positioned in- 
board and spring is positioned against primary 
brake shoe with spring tab outside of brake 
shoe web. 


17. Engage brake shoes with wheel cylinder 
connecting links and install primary brake shoe 
hold-down pin, washer, spring (green) and cup. 


18. Install anchor plate and position pivot, pawl 
and override spring as an assembly to secondary 
brake shoe. 


19. Install link and pawl return spring and 
secure all parts to secondary brake shoe by in- 
stalling hold-down sleeve. 


20. Install secondary brake shoe hold-down pin, 
spring (maroon) and cup. 


21. Install primary brake shoe retracting 
spring (grey) using Brake Spring Remover and 
Installer, J-8049. 


22. Install secondary brake shoe retracting 
spring (blue) using Brake Spring Remover and 
Installer, J-8049, 


23. Install rear brake drums, 
24, Perform manual service brake adjustment. 
25. Adjust parking brake as described in Note 2. 


26. Install rear wheels and lower car. 


24. Wheel Cylinder Removal, 
Disassembly and Cleaning 
(Drum Brakes) 


a. Removal 


1, Raise car and remove wheel and brake drum. 
Blow out dust and dirt from drum and backing 
plate, being careful not to blow dirt into wheel 
bearing area, 


2. Disconnect hydraulic brake hose or piping 
from wheel cylinder. 


CAUTION: If wheel cylinder is on either 
front wheel, it is necessary to remove hy- 
draulic brake hose, as described in Note 30a, 
before disconnecting from wheel cylinder. 


3. If removing front wheel cylinder, remove 
retracting springs and link. 


4. If removing rear wheel cylinder, remove 
override spring, link and retracting springs. 


5. Remove two screws and lockwashers se- 
curing wheel cylinder to backing plate. 


6. Disengage wheel cylinder connecting links 
from brake shoes and remove wheel cylinder, 


CAUTION: Be sure brake fluid does not drip 
on brake linings, 
b. Disassembly and Cleaning 
The procedure for disassembly and cleaning of 


the wheel cylinder is described in Notes 7b and 
7c, respectively, 
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25. Wheel Cylinder Assembly and 
Installation (Drum Brakes) 


a. Assembly 


The procedure for assembly of the wheel 
cylinder is described in Note 8a, 


b. Installation 


1. Position wheel cylinder to brake backing 
plate, slipping cylinder-to-shoe connecting links 
in place at same time. 


2. Install two screws and lockwashers securing 
wheel cylinder to backing plate. Tighten to 15 
foot-pounds, 


3. If rear wheel cylinder is being installed, 
install link, override spring and retracting spring. 


4. If front wheel cylinder is being installed, 
install link and retracting springs. 


5. Install hydraulic brake hose on front wheel 
as described in Note 11b, or connect brake piping 
to rear wheel. 


6. Install brake drum and wheel assembly. 
7. Bleed all brakes as described in Note 9, 


8. Lower car. 


26. Disc Brake Caliper 


a. Removal 
1. Raise front of car and place on jack stands. 


2. Remove front wheel, 


CAUTION: During removal and installation 
of front wheels, care must be taken not to 
interfere with or damage the caliper shoe 
retainers, the bleeder screw or the crossover 
line, 


3. Disconnect brake line at caliper inlet fitting. 


4. Remove two bolts securing caliper assembly 
to steering knuckle and remove caliper assembly 
by sliding it up and away from the disc. 


b. Installation 


NOTE: Before installing the caliper on the 
brake disc, check the disc for lateral run- 
out using a dial indicator. If lateral runout 
exceeds .002 inch, the hub, disc wheel bearing 
and bearing retainer are to be replaced as an 
assembly. 


1, Make certain that all pistons are fully seated 
in their bores and that the shoe and lining as- 
semblics are positioned against their respective 
pistons so that when installed over the disc the 
linings will face the disc, 


2, Position caliper assembly over brake disc, 
aligning caliper mounting holes with bolt holes in 
steering knuckle, 


3. Install two bolts and washers securing cali- 
per assembly to steering knuckle, tightening bolts 
to 95 foot- pounds, 


4. Connect brake pipe to inlet fitting on caliper, 
tightening to 25 foot-pounds. 


5. Bleed brakes as described in Note 22, 


CAUTION: When bleeding disc brakes, the 
metering valve push rod must be depressed 
manually to assure that the brake fluid will 
pass through the metering valve. 


6. Pump brakes several times to actuate the 
piston seals and seat linings, 


7. Install wheels, remove jack stands and lower 
car. 


CAUTION: During removal and installation 
of front wheels, care must be taken not to 
interfere with or damage the caliper shoe re- 
tainers, the bleeder screwor the crossover line. 


8. Tighten wheel mounting nuts to 105 foot- 
pounds, 


27. Disc Brake Caliper Disassembly, 
Cleaning, Inspection and Assembly 


a. Disassembly 


NOTE: The inboard and outboard caliper 
halves should not be separated. 


1, Remove caliper unit from car as described 
in Note 26a. 

2, Remove crossover line by disconnecting fit- 
tings from inboard and outboard caliper halves, 


3. Remove two screws securing caliper shoe 
retainers to caliper bridge and remove retainer 
assembly. 

4, Remove shoe and lining assemblies. 

NOTE: Piston removal can be facilitated 
through the construction of a 2-5/8 inch square 
seal plate of 1/16 inch stock, with gasket 
material cemented on one side, 


5. Position a 3 x 4-1/2 x 3/4 inch piece of soft 
wood inside of caliper bridge area, between 
pistons, Fig. 5-34. 
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Fig. 5-34 Removing Pistons from Caliper 


6. Seal crossover outlet on inboard half of 
caliper with thumb and, using service air hose, 
apply moderate air pressure to brake fluid inlet 
hole to force one piston out of inboard half of 
caliper. 


7. Position seal plate or similar device over 
bore of piston previously removed, retaining with 
a C-clamp, and repeat step 6 to force remaining 
piston from inboard half of caliper assembly, 
Fig. 5-34. 


8. Apply air pressure through crossover inlet 
on outboard half of caliper assembly, forcing one 
piston our of outboard half of caliper. 


9, Position seal plate or similar device over 
bore of piston previously removed, retaining with 
a C-clamp and repeat step 8 to force remaining 
piston from outboard half of caliper assembly. 


10. Remove and discard piston dust boots from 
caliper assembly. 


11. Using a plastic toothpick, remove piston 
seal from groove in each piston bore in caliper 
housings, 


CAUTION: Do not use any metallic device to 
remove the seals, as they may scratch or 
damage the bores of the housing. 


12. Remove bleeder fitting from outboard half 
of caliper assembly, 


b. Cleaning and Inspection 


1. Clean all parts with brake fluid and wipe dry 
using a clean, lint-free cloth. Using an air hose, 
blow out bores and passages in caliper housings. 


2. Inspect piston bores in caliper housings for 
corrosion, scoring, pitting or other damage, 
Bores which show minor imperfections can 
usually be cleaned up with crocus cloth, However, 
bores that have deep scratches or scoring cannot 
be serviced and are to be replaced as an 
assembly. 


NOTE: Black stains on the bore walls are 
caused by the piston seals and are not harmful. 


3. Check the piston seal and dust boot grooves 
in the bores for damage, 


4. Check each piston for pitting and scoring or 
if the chrome plating is worn off, if any of these 
conditions exist, the piston is to be replaced. 


c. Assembly 


NOTE: When reassembling caliper assem- 
bly, use only the special lubricant provided with 
the service repair kit as assembly fluid. The 
use of brake fluid as an assembly fluid is not 
recommended, 


1. Position caliper assembly in vise, clamping 
on inboard housing with bores up, and install 
bleeder fitting in outboard caliper housing. 


2. Lubricate bores in inboard housing with 
special lubricant. 


3, Lubricate piston seal with special lubricant 
and install seal in second groove in housing bore, 
Fig. 5-35, 


4, Lubricate lips of dust boot with special 
lubricant and install dust boot in upper groove of 


Fig. 5-35 Installing Dust Boot 
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Fig. 5-36 Installing Piston in Dust Boot 


housing bore, making certain that dust boot is 
properly seated in bore groove, Fig. 5-35. 


5. Lubricate piston with special lubricant and 
start piston inside of dust boot, Fig. 5-36. 


6. With thumb and forefinger, compress dust 
boot against piston and work dust boot around 
piston until piston is installed in dust boot, Fig. 
5-37, 


7. Repositioning piston as necessary, slowly 
force piston into caliper bore; as piston moves 
downward, dust boot lip will seat in groove on 
piston, 


NOTE: When piston is fully seated, trapped 
air under dust boot may cause dust boot lip to 
disengage from piston groove. If this occurs, 
reinstall lip of dust boot in piston groove using 
thumbnail. 


8. Repeat steps 2-7 to install second piston in 
inboard housing. 


9, Invert caliper assembly in vise and repeat 
piston installation procedures, steps 2-7, for 
pistons to be installed in outboard half. 


10, Remove caliper assembly from vise, and 
install shoe and lining assemblies into caliper 
bridge area so that shoes rest against their 
respective pistons. 


11, Position shoe retainers to caliper unit, 
and retain with two screws, Tighten screws to 
8 foot-pounds. 


12, Install crossover line to caliper housings, 
tightening fittings to 25 foot-pounds, 


Fig. 5-37 Piston Installed in Dust Boot 


13, Install caliper housing as described in Note 
26b. 


28. Hub and Disc Assembly 


The procedure for removing and installing the 
hub and disc assembly is described in Section 3, 
Note 19, 


29. Servicing Discs 


The hub and disc assemblies should be care- 
fully checked to see that they are within spec- 
ifications and that they have not become scored 
excessively. 


In manufacture, the hub and disc are machined 
as a unit, and must be replaced as an assembly 
in the field, In manufacturing, the disc tolerance 
for flatness and parallelism of the frictional 
surfaces is held to .0005 inch, while lateral run- 
out of the disc surfaces cannot exceed .002 inch 
total indicator reading. Further, the finish of the 
frictional surfaces must be maintained to 30-50 
micro-inches, 


In view of the foregoing specifications, machin- 
ing of the disc in the field is not recommended, 
However, once a wear pattern has been estab- 
lished, disc brake cars are not as susceptible to 
problems occurring because of scored discs, as 
drum brake cars are due to scored drums, There- 
fore, discs should be replaced on a selective 
basis to solve a brake malfunction, 


In use, a slight ridge of rust is liable to form 
on the edge of the disc; this can be removed 
with crocus cloth. 
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30. Proportioning Valve 


NOTE: The proportioning valve is a non- 
adjustable, non-serviceable valve. If defective 
it must be replaced. 


a. Removal 


1, Disconnect brake lines from proportioning 
valve. 


2. Remove screw securing proportioning valve 
mounting clip to left frame side rail and remove 
proportioning valve, 


b. Installation 


1. Position proportioning valve to brake lines, 
and loosely start tube nuts into proportioning 
valve, 


2, Install mounting bracket and screw retaining 
proportioning valve to frame side rail. 


3. Tighten brake line tube nuts to 15 foot- 
pounds, 


4, Bleed brakes as described in Note 9. 


31. Metering Valve 


NOTE: The metering valve is a non- 
adjustable, non-serviceable valve. If defective 
it must be replaced, 


a. Removal 


1. Disconnect brake lines from metering valve. 


2, Remove master cylinder to power heat nut 
securing metering valve mounting bracket to 
power head stud and remove metering valve. 


b. Installation 


1, Install metering valve and mounting bracket 
on power head stud and loosely install nut and 
lockwasher securing bracket to power head. 


2. Start brake line tube nuts into metering 
valve. 


NOTE: Metering valve inlet port is identi- 
fied by the letter ‘‘M’’ and outlet port by the 
letter “{F.."” 


3. Tighten master cylinder to power head nut 
to 20 foot-pounds. 


4, Tighten brake line tube nuts to 15 foot- 
pounds, 


5. Bleed brakes as described in Note 22. 


32. Distributor and Switch Assembly 


NOTE: The distributor and switch assembly 
is non-adjustable and non- serviceable, If defec- 
tive it must be replaced, 


a. Removal 


1. Disconnect electrical lead from terminal on 
assembly, 


2. Disconnect brake lines from distributor and 
switch assembly. 


3, Remove bolt securing mounting bracket to 
frame and remove assembly with mounting 
bracket attached. 


b. Installation 


1, Position distributor and switch assembly 
with mounting bracket attached to frame and 
loosely install retaining screw. 


2, Start all brake line tube nuts into their re- 
spective holes in distributor and switch assembly. 


3. Tighten screw securing assembly to frame. 


4, Tighten brake line tube nuts to 15 foot- 
pounds. 


5. Bleed brakes as described in Note 22. 


33. Servicing Hydraulic Brake 
Hoses and Piping 


a. Removal—Hydraulic Brake Hose 
(Front Wheels—Drum Brakes) 


1, Disconnect steel brake line from hose by 
turning steel tube fitting out of hose fitting. Cap 
fitting to prevent dirt from entering brake line, 


2, Remove U-shaped retainer ‘from hose fitting 
at frame support bracket and remove hose from 
bracket, 


3. Remove cotter pin and nut securing upper 
ball joint to knuckle and remove clip securing 
brake hose to ball joint stud. 


4, If right front hose is being replaced, remove 
clip retaining hose to frame. 


5. Turn hose fitting out of wheel cylinder inlet 
and remove and discard copper gasket. If hose 
is to be reused, cap end fittings to prevent dirt 
from entering hose, 


b. Installation—Hydraulic Brake Hose 
(Front Wheels—Drum Brakes) 


1, Install new copper gasket on wheel cylinder 
end of hose (male end), 
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2. Tighten hose in wheel cylinder inlet to 25 
foot-pounds. 


CAUTION: Never tighten hose in wheel cyl- 
inder inlet with hose attached at frame end, as 
this will twist the hose. 


3, Install brake hose- clip on upper ball joint 
stud and install ball joint retaining nut on stud. 
Tighten ball joint nut finger tight. 


4, With suspension in normal position (front 
wheels straight ahead) pass female end of hose 
through frame support bracket, allowing hose to 
seek its own position, Insert hex of hose fitting 
into the 12-point hole in support bracket in the 
position that will result in least twisting of hose, 


NOTE: Do not twist hose any more than 
necessary during this operation as its natural 
curvature is essential to maintain proper hose- 
to-suspension clearance through full movement 
of suspension, steering and driving parts. 


5. Install U-shaped retainer to secure hose to 
frame support bracket. 


6. Inspect by turning wheels from stop-to-stop 
while observing hose position, Be sure that hose 
does not touch any other part at any time during 
steering travel, If contact does occur, remove 
hose retainer, and if necessary loosen upper ball 
joint nut, and reposition hose as necessary. Re- 
place retainer, tighten ball joint nut finger tight, 
and reinspect, 


7. When hose is properly positioned, torque ball 
joint nut to 60 foot-pounds. 


8. If right front hose is being replaced, install 
clip securing hose to frame, 


9, Install steel brake line fitting into brake hose 
at frame support bracket and tighten fitting to 
25 foot-pounds, being careful to avoid damaging 
threads, 


10. Bleed brakes as described in Note 9, 


c. Removal—Hydraulic Brake Piping 
(Rear Wheels) 


1, Disconnect steel brake piping at rear wheel 
cylinder fitting. Cap fitting to prevent dirt from 
entering wheel cylinder, 


2. Disconnect brake piping at brake line junc- 
tion fitting on rear axle. 


3. If left brake piping is being removed, remove 
one spring clip retaining piping to rear axle and 
remove piping. 


4. If right brake piping is being removed, 
remove three clips, two spring and one bolted, 
and remove piping. 


d. Installation—Hydraulic Brake Piping 
(Rear Wheels) 


1. Position brake piping to rear axle. 


a. If right brake piping is being installed, in- 
stall three clips, two spring and one bolted, 
retaining piping to rear axle. : 


b. If left brake piping is being installed, install 
one spring clip retaining piping to rear axle, 


NOTE: Use new spring clips when securing 
piping to rear axle, 


2. Connect piping to brake line junction fitting 
on rear axle, tightening to 15 foot-pounds. 


3, Connect brake piping to rear wheel cylinder 
fitting, tightening fitting to 20 foot- pounds, 


4, Bleed all brakes as described in Note 9, 


34. Parking Brake Cables 
a. Front Cable 

The procedure for removing and installing the 
front parking brake cable is described in Note 15a 
and 15b respectively, 
b. Removal—Rear Cable 


i. Reiease parking brake. 


2. Raise rear of car and position on jack 
stands, 


3. Remove rear wheels and drums, 


4, Remove rear equalizer nut and separate 
equalizer from front cable, 


5. Pry open ears on equalizer and remove cable 
from equalizer. 


6. Remove U-shaped clips retaining parking 
brake cable to underbody brackets on right and 
left sides. 


7. Remove wire guides retaining brake cable to 
rear axle at center spring clamp. 


8. Remove cable ends from parking brake op- 


erating levers, and remove cable ends from 
backing plates. 


c. Installation—Rear Cable 


1. Install cable ends through backing plates and 
connect to parking brake operating levers, 


CAUTION: Pull on center of cable and check 
operation of cable and brake mechanisms. 
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2. Routing cable toward center of car, install 
wire guides retaining cable to rear axle at center 
spring clamp. 


3. Position brake cable to underbody brackets 
on right and left sides of car, and secure with 
U-shaped clip. 


4, Install cable in equalizer and bend equalizer 
ears over cable. Brush small] amount of lubricant 
in equalizer slot. 


5. Insert front cable stud through equalizer 
hole, and install rear equalizer nut, 


6. Install rear drums and wheels. 


7. Adjust parking brake as described in Note 2. 


35. Parking Brake Assembly 
a. Removal 


1. Release parking brake and place transmis- 
sion shift lever in Park position. 


2. Working underneath car, remove equalizer 
nut and separate front cable stud from equalizer. 


3. Working in engine compartment, remove two 
nuts securing parking brake assembly to cowl. 


4, Remove steering column lower cover as 
described in Section i2, Note 38a, 


5. Position carpet and left cowl kick-pad out of 
the way, 


6. Disconnect vacuum hose from parking brake 
cylinder. 


7. Remove two bolts retaining parking brake 
assembly to instrument panel. 


8. Moving assembly away from cowl, position 
assembly so that clevis is exposed and remove 
cable end from clevis. 


b. Installation 


1. Position parking brake assembly so that 
clevis is exposed and attach parking brake cable 
end to clevis. 


2. Position parking brake assembly to cowl and, 
from engine compartment, install two nuts re- 
taining assembly to cowl. 


3. Install two bolts retaining parking brake 
assembly to instrument panel. 


4, Connect vacuum hose to parking brake 
vacuum cylinder, 


5. Replace cowl kick-pad and carpet. 


6. Insert front cable stud through equalizer, 
making sure that rear cables are properly routed 
through equalizer and secured at C-shaped clamp, 
Fig. 5-10. 


7. Install equalizer nut. 
8. Adjust parking brake as described in Note 2. 
9. Check operation of parking brake. 


10. Install steering column lower cover as 
described in Section 12, Note 38b. 
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DIAGNOSIS CHART 


CONDITION POSSIBLE CAUSE 


Excessive pedal travel 


REMEDY 


Check disc for runout with dial 
indicator, 


Excessive disc runout. 


Air, or insufficient fluid, in 
system or caliper, 


Bleed system, check for leaks 
and replenish fluid. 


Improper brake fluid (boil). Drain, flush and install correct 


fluid. 


Rear brake adjustment re- 
quired, 


Check and adjust rear brakes, 


Warped or excessively tapered 
shoe and lining assembly. 


Install new shoe and linings. 


Damaged caliper piston seal, Install new piston seal, 


Check and correct master 
cylinder. 


Master cylinder malfunction. 


Metering valve not compen- 
sating (noticeable on first 
brake application after car sits 
overnight), 


Replace metering valve. 


Brake roughness or chatter - of 


pedal pumping 


Check dise for lateral runout 
with dial indicator, Install new 
disc if runout of either face 
exceeds ,002", 


Excessive lateral runout 
braking disc, 


Excessive out-of- parallelism 
of braking disc. 


Check disc for _ out-of- 
parallelism with micrometer, 
Install new disc if out-of- 
parallelism exceeds .0005", 


Check and correct as 
necessary. 


Excessive pedal effort Master cylinder or power 


brake malfunction, 


Install new shoe and linings. 


Shoe and lining worn, 


Incorrect lining. Remove lining and install cor- 


rect lining. 


Frozen or seized pistons, Disassemble caliper. 


Lining surface contaminated 
or slightly charred from fast 
break-in, 


Install new shoe and lining. 
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DIAGNOSIS CHART (Cont’d.) 


CONDITION POSSIBLE CAUSE REMEDY 


Pull (Cont’d.) Disassemble caliper and re- 


pair. 
Noise Excessive clearance between Install new shoe and lining 
the shoe and the caliper. assemblies. 
Shoe hold down anti-rattle re- Install new anti-rattle retainer 
tainer assembly missing or not assembly or position properly. 
properly positioned. 
Braking disc rubbing caliper Check for rust or mud build- 
housing. up on caliper housing adjacent 
to disc. Check caliper mount- 
ing and bridge bolt tightness, 
Brake drag 


Grabbing or uneven braking 
action. 


Frozen or seized pistons, 


Damaged or worn caliper pis- 
ton seal, 


Disassemble caliper and install 
new seal, 


Scores or corrosion on surface 
of piston. 


Disassemble caliper and clean 
if necessary. Install new 
pistons, 


Inflate tires to recommended 
pressures, 


Incorrect tire pressure. 


Front end out of alignment. Align front end and check, 


Check hoses and lines and cor- 
rect as necessary. 


Restricted hose or line. 


Unmatched linings. Install correct linings, 


Check and correct master 
cylinder. 


Master cylinder not compen- 
sating. 


Free up sticking pedal linkage, 


Sticking pedal linkage. 


Frozen or seized pistons. Disassemble caliper, clean 
seal groove and install new 


pistons, seals and boots, 


Faulty metering valve, Replace valve, 


Power brake malfunction, Check and correct power unit. 


“*Pull’’, Corrections listed under 


“Pull’’, 


Causes listed under 


Proportioning valve not func- Replace proportioning valve, 


tioning (rear wheels skid) 
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DIAGNOSIS CHART (Cont’d.} 


CONDITION POSSIBLE CAUSE REMEDY 


Brake pedal can be depressed 
without braking effect 


No fluid in reservoir. 


Pistons pushed back incylinder 
bores during servicing of cali- 
per (shoe and lining not prop- 
erly positioned), 


Leak in system or caliper. 
Damaged piston seal in one or 


more of the cylinders, 


Air in hydraulic system or 
improper bleeding procedure, 


Bleeder screw open. 


Refill reservoir and check for 
cause of fluid depletion, 


Reposition the brake shoe and 
lining assemblies. Depress 
pedal a second time and if con- 
dition persists, check the fol- 
lowing causes; 


Check for leak and repair as 
required, 


Disassemble caliper and re- 
place piston seals as required, 


Bleed the system, 


Close bleeder screw and bleed 
the entire system. 
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SPECIFICATIONS 


693 Series Cars 


Braking Area (in square inches) 


1-1/8" 
1-15/16" 


Drums (inside diameter) 11.00" 


Remachined Drum Diameter (maximum) 11.06" 


Variations of Inside Diameter (maximum) 
Front and Rear 


Lateral Runout of Rotor 
Flatness Between Frictional Surfaces of Rotor 


Lining Size (length, width, thickness in inches) 
Front 
Primary 12.00 x 2.75 x .20 
Secondary 12.00 x 2.75 x .29 
5.34 x 1.9 x .43 


Primary 12.00 x 2.00 x .20 
Secondary - - -12,00 x 2.00 x .29 


Lining to Shoe Attachment Method 


Metering Valve 
Minimum 
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TORQUE SPECIFICATIONS 


Material Application 
Number - 


300M Caliper-to-Steering Knuckle Bolt........... 


280M Splash Shield-to-Steering Knuckle Screw...... 
280M Retainer-to-Caliper Screw...........2.+00-. 
Special Pipe Nuts to Proportioning Valve .......... 


Special 
Special 


Pipe Nuts to Metering Valve.............. 


Pipe: Nuts ‘to: Calipe? oe 6 sie: & 6 wie «a Wis 8s ws 6 
Pipe Nuts to Wheel Cylinder ............4. 
Pipe Nuts to Distributor and Switch Assembly . 


Special 
Special 
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GENERAL DESCRIPTION 


The cooling system of all 1967 Cadillac engines 
is of the low capacity type. This is made possible 
by the small cylinder head area exposed to com- 
bustion flame and the high mechanical and com- 
bustion efficiencies, With this design, the amount 
of heat developed in the engine is decreased and 
less coolant is required than with older type 
systems for necessary engine cooling. 


A pressure relief radiator cap is used to raise 
the boiling point of the coolant and reduce the 
possibility of coolant loss. The pressure relief 
valve opens at 15 pounds per square inch. 


A six- bladed fan and thermostatically-controlled 
clutch assembly is used on all air conditioned 
cars, When full use of the fan is not required for 
engine cooling, the clutch will partially uncouple 
the fan, limiting its maximum speed and reducing 
the fan noise level, These cars also use a two- 
piece fan shroud which is fastened to the radiator 


cradle, 


The thermostatically-controlled fan clutch is 
serviced only as an assembly. 


A seven-bladed fan and hub-spacer is used on 
all non-air conditioned cars, and on all commer- 
cial chassis. 


A die-cast aluminum water pump is centrally 


Fig. 6-1 


mounted on the engine front cover, It is driven 
by ‘‘V”’ belts, which also drive the power steering 
pump, the generator, and the refrigerant com- 
pressor on air conditioned cars, 


The water pump is serviced only as an 
assembly. 


A thermo-vacuum valve is used on all 1967 697 
series cars and on the Fleetwood Eldorado when 
equipped with air conditioning. The valve is lo- 
cated in the upper portion of the left radiator tank. 
It has three fittings, one to manifold vacuum, one 
to carburetor vacuum above the throttle valves 
and one to the distributor vacuum diaphragm. At 
coolant temperatures above 230°, this valve 
switches from carburetor vacuum to manifold 
vacuum, advancing the ignition timing to full 
vacuum advance at idle. This reduces the pos- 
sibility of engine overheating under extremely 
high temperature operation. Also, the idle speed 
is raised slightly by this advance in the spark. 
This system functions at idle when manifold 
vacuum is high. 


Coolant is pumped to each bank of cylinders 
simultaneously, then through drilled holes to the 
cylinder heads, through the thermostat housing at 
the top of the cylinder head water outlet pipe to 
the left hand radiator tank, Radiator coolant flow 
is from the left hand tank through the core to the 


Flow of Coolant 
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Fig. 6-2 Radiator Coolant Fill Levels 


right hand tank which is used as the source of 
coolant to the water pump inlet. Fig. 6-1, 


When the thermostat is closed, coolant from the 
cylinder heads is pumped through a_ by-pass 
passage in the cylinder head water outlet pipe 
back to the water pump and recirculated, When 
the engine is sufficiently warm, the thermostat 
opens and coolant flows to the inlet tank on the 
left side of the radiator, and is cooled as it flows 
across the horizontal core tubes to the outlet 
tank on the right side of the radiator, completing 
the cycle, 


The transmission oil cooler is located in the 
outlet tank on the right side of the radiator. 


1. Cooling System Preventive 
Maintenance 


Regardless of climate, the cooling system 
should be drained, flushed with water only, and 
refilled every 24 months with water and an ethyl- 
ene glycol base coolant to protect the engine to at 
least -20°F, Check all hose connections and add 
additional inhibitor and sealer every fall after 
the car has been run 24,000 miles or 24 months 
and whenever ethylene glycol base coolant is 
changed, These measures are necessary to re- 
tard corrosion, rust and scale, keep water pass- 
ages open, and seal against internal or external 
leakage. 


Check coolant level at each engine oil change, 
Coolant level with engine cold, at room tempera- 
ture, should be 3 inches below bottom of filler 
neck, Coolant level with engine hot, at normal 
operating temperature, should be 1 inch below 
bottom of filler neck, Proper levels are shown 
on label below radiator filler cap. See Fig, 6-2, 
Do not overfill, 


2. Testing Coolant Solutions 


A hydrometer test will indicate whether ethyl- 
ene glycol or water, or both, should be added to 
maintain the desired freezing point of the solution. 
The freezing point of the solution should give pro- 
tection to -20°F, regardless of climatic condi- 
tions. This is necessary to provide adequate 
corrosion protection. 


Some devices used for testing solutions will 
indicate the correct freezing point only when 
tested at a specific temperature. Other testers, 
provided with thermometers and tables, indicate 
freezing points corresponding to readings made at 
various temperatures. Disregarding the tempera- 
ture of the solution when testing may cause an 
error as large as 30°F in determining the freezing 
point. 


3. Thermostat Test 


The thermostat may be checked by suspending 
it, with the thermostat heat control unit down, ina 
small pan of ethylene glycol coolant containing a 
thermometer, Neither the thermostat nor the 
thermometer should rest on the bottom of the pan 
because of the uneven concentration of heat at 
this point when the pan is heated. The thermostat 
valve should start to open at a temperature on air 
conditioned cars between 177°F. and 182°F. and 
between 192°F, and 197°F, on non-air conditioned 
cars, When the water reaches a temperature of 
202°F. on air conditioned cars, or 217°F. on non- 
air conditioned cars, the valve should be fully 
open (approximately 29/64 inch), 


4. Cooling System Flushing Procedure 


1. Drain coolant from cooling system by open- 
ing radiator drain cock and removing two drain 
plugs from cylinder block. If coolant side of radi- 
ator cap is rusty, flush system twice. 


2. After the drain points have been closed, re- 
fill system with fresh water only, install radiator 
cap, and set defroster lever to ICE position. This 
opens the water control valve and allows the water 
to pass through the heater core. 


NOTE: On Fleetwood Seventy-Five sedans 
and limousines, also turn rear heater system on 
and rotate temperature dial to 85°. 


3. Run engine at medium speed for one-half 
hour at a temperature as hot as possible without 
boiling. Cover one-half the radiator if necessary. 


4. Inspect the following points in the cooling 
system: 


a. Radiator core for leaks. 


b. Radiator air passages for plugging caused by 
bugs, leaves, etc. 


c. Condition and tension of drive belts. 
d. Condition of hoses and tightness of clamps. 
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5. Drain system by opening all drains. If flush 
water has a rust color, repeat procedure. 


6. After the drain points have been closed, add 
the required amount of ethylene glycol base cool- 
ant with water to protect engine to at least -20°F. 
Also use inhibitor and sealer regardless of 
whether or not the coolant used contains an 
inhibitor. 


7. Place radiator cap in vent position. With all 
heater controls on maximum as outlined in step 2, 
run engine with throttle set on fast idle cam for 10 
minutes. Stop engine and check coolant level. Add 
coolant if necessary to bring level to 1" below 
radiator cap seat. 


5. Thermostat 


a. Removal 
1. Drain radiator until coolant level is below 
level of thermostat housing. 


2. Disconnect upper radiator hose at thermo- 
stat housing. 


3. Remove two cap screws that hold thermostat 


housing to cylinder head water outlet pipe and re- 
move housing. Discard gasket. 


—————— Housing 


. <> Ce 
| 


4. Remove thermostat from top of cylinder head 
water outlet pipe. 


b. Installation 


1. Install thermostat in opening at top of cyl- 
inder head water outlet pipe, with valve up. 


2. Position a new thermostat housing gasket 
coated with gasket cement on water outlet pipe. 


3. Install thermostat housing on water outlet 
pipe and secure with two attaching screws. 
Tighten screws to 10 foot-pounds. 


4. Connect upper radiator hose on thermostat 
housing. 


5. Fill cooling system to proper level. 


6. Fan Blade and Clutch Assembly 


Removal and Installation on 
Air Conditioned Cars (Fig. 6-3) 


a. Removal 


1. Remove 4 screws that hold fan blade to 
clutch. 


Screws (4] 


Thermostat 


Cylinder Head 


} oo Water Outlet Pipe 


Lockwasher 


Gasket | oP ~ on 


Screws (4) 


Pulley 


Fig. 6-3 Water Pump and Fan Components 
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2. Remove 4 screws holding clutch hub to water 
pump pulley. Remove fan blade and clutch assem- 
bly from car. 


NOTE: Fan clutches used on air conditioned 
cars are always to be in an ‘‘in car position.”’ 
When removed from car for any service proce- 
dure, support assembly to keep clutch disc in a 
vertical plane to prevent leaks of silicone fluid 
from clutch mechanism. 


b. Installation 


1. Attach clutch and fan assembly to water 
pump pulley with four screws. 


2. Attach fan blade to clutch with four screws. 


Removal and Installation on 
Non-Air Conditioned Cars 
a. Removal 


1, Remove two top screws holding radiator and 
tilt radiator forward. Brace with small block of 
wood, 


2. Loosen fan screws holding fan and spacer to 
water pump pulley. Remove fan blade, spacer and 
fan bolts as unit. 


b. Installation 


1, Insert fan screws through fan and fan spacer 
and attach to water pump pulley. 


2. Remove block of wood holding radiator and 
replace two attaching screws to radiator frame. 


7. Water Pump Assembly 
a. Removal 
1. Disconnect negative battery cable. 


2. Open radiator drain cock and drain coolant. 
Remove radiator fill cap so coolant will flow 
freely. 


NOTE: To save coolant, remove radiator 
filler overflow hose and connect to radiator 
drain cock. 


3. On Air Conditioned cars, except 693, par- 
tially disconnect compressor as described in 
Section 1, Note 3la. On Air Conditioned 693 cars, 
see Section 1, Note 9la. 


4. Remove four screws that secure fan guard to 
radiator cradle; remove fan guard. 


5. Remove two radiator cradle clamp screws, 
remove radiator cradle clamps, and brace radi- 
ator forward to gain access to fan. 


6. Remove two power steering pump bracket to 
cylinder block screws, and position pump and 
bracket to one side. Do not disconnect hoses. 
Remove power steering pump belt. 


7. Remove four cap screws that hold fan blade 
assembly to water pump and remove fan blade 


assembly (or hub-spacer and fan on non-air con- 
ditioned cars), pulley and generator drive belt. 


NOTE: Fan clutches used on air conditioned 
cars are always to be in an ‘‘in car position,’’ 
When removed from car for any service proce- 
dure, support assembly to keep clutch disc ina 
vertical plane to prevent leaks of silicone fluid 
from clutch mechanism, 


8. Remove generator to support bracket cap 
screw, 


9. Release clamp and disconnect water inlet 
hose at water pump. Release clamp and discon- 
nect upper radiator hose from thermostat housing. 


10. On cars equipped with A.1I.R. system, re- 
move three cap screws that hold air pump front 
mounting bracket to engine front cover assembly. 
Loosen air pump belt adjusting bolt and air pump 
to air mounting bracket bolt to gain access behind 
air pump front mounting bracket. 


11. Remove four cap screws that hold cylinder 
head water outlet pipe to cylinder heads and re- 
move water outlet pipe. Discard flange surface 
gaskets and O-ring seal from neck of water out- 


let pipe. 


1/4 -20 x 
3/8 -16 
5/16-18 
3/8 -16 
1/4 -20 


10 Foot-Pounds 
20 Foot-Pounds 
5 Foot-Pounds 


Fig. 6-4 Water Pump Assy. Attaching Screws 
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12. Remove remaining nine cap screws that 
hold water pump to engine front cover and remove 
water pump. 


b. Installation 


1. Position new gasket on water pump locating 
dowels. 


2. Position water pump on engine front cover, 
lining up dowel holes in pump with dowels on 
front cover, and install nine cap screws. See 
Fig. 6-4 for torque specifications on attaching 
screws. 


3. Lubricate new water outlet pipe to water 
pump O-ring seal with silicone, and install new 
O-ring in pump body against shoulder in bore. 


4. Brush gasket cement on water outlet pipe 
flange surfaces and place new flange gaskets on 
water outlet pipe. 


5. Install neck of water outler pipe in bore in 
pump body, position flange surfaces against cyl- 
inder heads, and secure with four attaching 
screws. Tighten screws to 20 foot-pounds. 


6. On cars equipped with A.I.R. system, posi- 
tion air pump front mounting bracket on engine 
front cover assembly and secure with three cap 
screws. See Fig. 6-121 for torque specifications 
on attaching screws, Install air pump drive belt 
and perform adjustment as outlined in Note 
6-138b, Steps 7 and 8. 


7. Connect water inlet hose to water pump and 
secure with hose clamp. Connect radiator hose at 
thermostat housing and secure with hose clamp. 


8. Install pulley, fan blade assembly, (or hub- 
spacer and fan on non-air conditioned cars) on 
water pump and secure with four attaching screws, 
Tighten screws to 18 foot-pounds. 


9, Install generator drive belt and perform 
generator drive belt adjustment as described in 
Note 6-41 for all cars except 693. For 693 cars, 
see Note 6-49, 


10. Install power steering pump belt and power 
steering pump and bracket on cylinder block, and 
secure with two attaching screws, Tighten screws 
to 23 foot-pounds. 


11. On Air Conditioned cars, except 693, install 
compressor as described in Section 1, Note 3l1b. 
On Air Conditioned 693 cars, see Section 1, Note 
91b. 


12. Position radiator and install radiator cradle 
clamps. Secure clamps with attaching screws, 
Tighten screws to 10 foot-pounds. 


13. Install fan guard and secure with four at- 
taching screws. Tighten screws to 10 foot-pounds. 


14. Refill radiator with coolant. 
15. Reconnect negative battery cable. 


16, Run engine and check for coolant leaks at 
all connections, 


DIAGNOSIS CHART 


Engine overheats. 
ey 


CONDITION CAUSE 


Loss of coolant. 


Loss of system pressure, 


Belt tension too low, 
Radiator fins obstructed. 
Thermostat defective. 
Cooling system passages 
blocked by rust or scale. 


Fan clutch not engaging pro- 
perly (as in slow speed high 
engine temperature conditions). 


Water pump inoperative. 


Spark timing incorrect, 


REMEDY 


Determine reason for loss and 
correct as necessary. 


Check radiator cap, replace 
as necessary. Check hose 
connections and tighten as 
necessary. 


Tighten belt to specification, 


Clean away bugs, leaves, etc. 


Install new thermostat. 


Flush cooling system - add 
fresh coolant, inhibitor and 
sealer, 


Install new clutch assembly. 


Replace water pump. 


Set timing to specification, 
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DIAGNOSIS CHART (Continued) 


CONDITION REMEDY 


Engine fails to reach normal Install new thermostat of cor- 
operating temperature. rect type. 


Thermostat stuck open or of 
incorrect heat range. 


Temperature sending unit de- Replace sending unit. 
fective (causing gage to indi- 


cate low engine temperature). 


Temperature gage defective 
(not indicating true engine 
temperature). 


Replace gage. 


Loss of coolant. Leaking radiator. Repair radiator. 


Reseat or replace hoses or 
clamps. 


Loose or damaged hoses or 
connections, 


Water pump seal leaking, Replace water pump. 


Water pump gasket leaking. Replace gasket. 


Cylinder head gasket leaking. Replace gasket. 


Tighten screws to 60 foot- 
pounds. 


Improper cylinder head screw 
torque. 


Cylinder block 


leaking. 


core plugs Replace core plug. 


Cracked cylinder head or block 
or warped cylinder head or 
block gasket surface. 


Resurface or replace. 


Radiator cap or sealing sur- Repair or replace. 


face defective. 


Leaking heater core, Repair or replace core, 


Leaking heater water control 
valve, 


Replace valve, 
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TORQUE SPECIFICATIONS 


Cylinder Head Screw 13/32-16 
Fan Blade Assembly Mounting Screw on Air Conditioned Cars 5/16-24 


Fan Blade Assembly Mounting Screw on Non-Air 
Conditioned Cars 5/16-24 


Fan Blade to Clutch Mounting Screw Air Conditioned Cars. . 5/16-24 
Heater Hose Clamp 10-24 
Thermostat Housing Screw 5/16-18 
*Water Pump to Cylinder Block Screw 3/8-16 
*Water Pump to Cylinder Block 5/16-18 
*Water Pump to Front Cover Screw 1/4-20 
Water Outlet Pipe to Cylinder Head Screw 3/8-16 
*Refer to Fig. 6-3 for proper screw location. 


NOTE: Refer to back of manual, Page 16-1, for nut and bolt markings and Steel Classifications. 


SPECIFICATIONS 


Type 


100 Lbs. 


Except 693 
693 Only 


49.94" 


Power Steering Pump 
(Non-Air Conditioned Cars) 


55-70 Lbs. 


51.64" 


Power Steering Pump 
(Air Conditioned Cars) 


100 Lbs. 55-70 Lbs. 50.24" 51.64" 


Generator 100 Lbs. 55-70 Lbs. 38.08" 48.55" 


Air Conditioner Compressor 100 Lbs. 55-70 Lbs. 56.00" 55.32" 


A.I.R. System Air Pump 100 Lbs. 


55-70 Lbs. 


43.20" 35.31" 


Fan 


cee 8 ow eee Cw eS 8 le we Se eee ee mew Se Ow ee em we ee ew ® 
Bese ee ie es 6 Eye Bs © te wD 3 © H Ee ee eS i, 


fe SBR Mw ES 8 SINE Fe wee SOM SS V erwei as © Few wm & 6 Reinforced Molded 
Thermostat Housing to Radiator Inlet (Top)............-.-......- Diameter Inside 1.50" 
Radiator to Water Pump Inlet (Bottom) ...............2..0204 Diameter Inside 1.75" 


Thermostat 
Starts to Open Air Conditioned Cars .... 1... eee eee ee we tweens 177°F. to 182°F. 
Non-Air Conditioned Cars... . 2... 2.0.00 eee eee ee eae 192°F. to 197°F. 

Fully Open (Approximately .452") Air Conditioned Cars..............-.2-.000- 202°F. 
Non-Air ‘Conditionéd Cars .n65 ci oe es ow wa 217°F. 


NOTE: For Cooling System Capacities, see Section 0. 
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GENERAL DESCRIPTION 


Battery 


The familiar 12-volt negative-ground type elec- 
trical system is used on all 1967 Cadillac vehi- 
cles, A 12-volt secondary solid top battery, Fig. 
6-5,is mounted in a tray on the right side of the 
radiator cradle assembly. The retainer grooves, 
Fig. 6-5 and Fig. 6-6, in the front and rear bottom 
sides of the battery secure the battery to the tray 
and hold-down retainer. Internal structure of the 
battery consists of 6 cells and 78 plates. This 
battery has a capacity of 73 ampere hours. 


The lead acid battery is a source of electrical 
energy that operates or assists in supplying cur- 
rent to the electrical accessories. Active mate- 
rials within the battery react chemically to 
produce a flow of direct current whenever a 
current-consuming device is connected to the 
battery terminal posts. A battery does not store 
electricity but creates electrical energy by chem- 
ical action. 


Starter 


The starter motor is mounted on the right rear 
side of the engine. The starter motor has four 
pole shoes and a two series field. The drive end 
housing is extended to enclose the entire shift 
lever mechanism. An overrunning clutch drive 
is used to engage the cranking motor pinion with 
the transmission flywheel. 


BATTERY CAP COVER BATTERY CABLE 


BATTERY 


gy 
Vv 
mn 
Vv 
lan 
vy 
~ 
— 
oO 
v 
a 


TOLelel@le) 
\OOOQOO 
YOOOO 


RETAINER SCREW 


RETAINER 


CRADLE ASSEMBLY 


When the control switch is closed, the solenoid 
is energized, shifting the cranking motor pinion 
into mesh with the flywheel. The main contacts of 
the solenoid are then closed so that battery cur- 
rent is delivered to the starter motor, 


Distributor 


The distributor is mounted on the top left front 
side of the engine front cover. It is fully auto- 
matic in operation, and driven by an alloy iron 
drive gear that meshes with a gear that is integral 
with the camshaft. The distributor cam rotates in 
a clockwise direction when viewed from above, 
The firing order is 1-8-7-2-6-5-4-3, 


The distributor houses the contact points that 
make and break the circuit, and also directs high 
voltage current in proper sequence to the spark 
plugs. The distributor contact point set is re- 
placed as a complete assembly. The breaker 
lever spring tension and point alignment on the 
replacement set are factory adjusted, leaving 
only the dwell angle to be adjusted after 
installation. 


The large molded distributor rotor, located 
above the breaker plate assembly serves as a 
cover for the centrifugal advance mechanism, 
and distributes high voltage current to fire the 
spark plugs. . 


A new method for operating the vacuum ad- 
vance has been developed for use on all 693 


ELECTROLYTE LEVEL INDICATOR 
VENT PLUG 


HOLD DOWN SLOT 


Fig. 6-5 Battery (Battery Retainer Except 693) 
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BATTERY CAP COVER 
BATTERY CABLE 


RADIATOR 


BATTERY SUPPORT 


LOCKING ROD 


LOCKED POSITION i 


ROOVES 


Hy 


Fig. 6-6 Battery Retainer (693) 


RELEASED 
POSITION 


and 697 series cars when equipped with air con- 
ditioning. A thermostatically controlled vacuum 
distribution switch is mounted in the upper section 
of the left hand radiator tank, 


When the coolant temperature is below 230°F, 
carburetor vacuum is supplied to the vacuum 
advance mechanism through the thermo switch. 
Once the coolant temperature rises above 230°F, 
the switch closes the carburetor supply port and 
opens the manifold supply port. 


This sytem is designed primarily to provide 
more precise spark control during prolonged 
idling periods or in unusually warm weather. 
Under these conditions some spark advance is 
desirable, and since air flow through the car- 
buretor venturies is nominal, and carburetor 
vacuum is low, stronger manifold vacuum must 
be used to operate the vacuum advance unit to 
achieve the objective, 


During normal operation, carburetor vacuum 
operates the vacuum advance unit because it more 
closely follows actual engine requirements, 


The distributor is permanently lubricated and 
requires no periodic oiling. However, when the 
rotor is removed, the centrifugal advance mech- 
anism should be inspected for lubricant. If nec- 
essary, a small amount of cam and bearing 
lubricant should be applied to the advance 
weights. 


Timing marks, numerals 0, 5, and 10, are 
located on the left side of the engine front cover, 
directly below the distributor cap, The pistons 


in number one and six cylinders are at top dead 
center when the 0 mark is in line with scribe 
line on the harmonic balancer, The 5 mark and 
the 10 mark indicate the number of crankshaft 
degrees the spark plug will fire ahead of the top 
dead center position of the piston, 


Type 44 spark plugs are installed as original 
equipment on all 1967 Cadillac engines. A ribbed 
insulator is used to reduce the possibility of 
voltage breakdown. To eliminate the need for 
separate radio suppressors on the spark plugs, 
resistance core spark plug cables are used for 
suppression. 


The oil-impregnated ignition coil is mounted on 
top of the intake manifold in front of the car- 
buretor, The interrupted low tension voltage from 
the battery produces a high voltage in the sec- 
ondary circuit of the coil. A resistance type wire 
1s connected from the ignition switch to the 
ignition coil in the primary circuit. This resistor 
reduces the voltage at the coil from 12 volts down 
to a range of 8-1/2 to 10-1/2 volts under normal 
operating conditions. To insure adequate ignition 
voltage during the engine cranking period. the 
resistor wire is shunted by a feed from the 
starter solenoid, and full battery voltage is 
supplied to the ignition coil during this period. 


Generator 
(All Except Commercial Chassis Option) 


The generator is mounted on the right front 
side of the engine. A 42 ampere generator is 
used on all non-Air Conditioned cars, except the 
Fleetwood Seventy-Five sedan and limousine, and 
the Commercial Chassis, A 55 ampere generator 
is used on the Fleetwood Seventy-Five sedan and 
limousine, commercial chassis and all other cars 
equipped with Air Conditioning and seat warmers, 


The generator consists primarily of a drive end 
frame, a slip ring end frame, a stator assembly 
and a rotor assembly. The rotor assembly is 
supported in the drive end frame by a ball bearing 
and in the slip ring end frame by a roller bearing. 


The stator assembly, mounted between the two 
end frames, consists of loops of wire wound into 
the slots of the laminated stator frame. The rotor 
assembly contains a field coil wound on an iron 
spool. The coil and spool are mounted between 
two iron segments with interlacing poles. These 
parts are held together by a press fit on the shaft. 
Two slip rings, upon which the brushes ride, are 
mounted on the rotor shaft. The brushes carry 
current through the slip rings to the field coil. 


Six electronic check valves called diodes are 
located in the end frame assembly nearest the slip 
rings, Three of these diodes are negative and are 
mounted directly to the end frame. Three positive 
diodes are mounted into a strip called a ‘‘heat 
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sink’’, which is insulated from the end frame, The 
six diodes change the alternating current voltages 
developed in the stator windings to direct current 
voltage at the ‘‘BAT’’, or output, terminal of the 
generator, 


Regulator 


(All Except Commercial Chassis with 
Optional Generator) 


The voltage regulator assembly is mounted on 
the right fender dustshield in a waterproof case, 


A double contact voltage regulator and a field 
relay are the principal parts of this assembly. 
The voltage regulator unit limits the voltage out- 
put. The field relay unit connects the generator 
field winding and regulator winding to the battery. 


The regulator internal circuits are shown on 
the wiring diagram, Fig. 6-7. When the ignition 
switch is in the ‘‘ON’’ position, the tell-tale 
generator lamp glows to indicate that the gener- 
ator is not charging. Current then flows from the 
positive battery terminal, through the battery 
terminal on the switch, through the indicator 
lamp and resistance wire (which are in parallel), 
and on to the regulator No. 4 terminal. 


Within the regulator unit, current flows through 
the lower set of voltage regulator contacts to the 
“F”’ terminal, Current then flows through the 
generator field winding to ground, Enough current 
is thus supplied to the field winding to insure that 
the stator winding voltage is built up when the 
engine starts, 


As the generator begins to operate, voltage 
from the ‘‘R’’ or relay terminal of the generator 
flows to the regulator No, 2 terminal, causing 
the field relay contacts to close. This connects 
the regulator No, 4 terminal directly to the bat- 
tery through the field relay contacts, which 
applies system voltage to the regulator side of the 
tell-tale indicator lamp. With equal system volt- 
age on the battery side of the indicator lamp, 
there is no current flow and the indicator lamp 
will go out. Generator field current then flows 
from the generator output terminal to the reg- 
ulator No. 3 terminal and through the field relay 
contacts and the voltage regulator lower contacts 
to the field winding, 


As the generator rpm increases, the voltage 
at the “‘BAT’’ or output terminal also increases. 
This impresses a higher voltage through the 
field relay contacts and across the voltage reg- 
ulator shunt winding. The magnetism developed 
in the winding causes the lower, or series, con- 
tacts of the voltage regulator to separate. The 
field current then flows to ground through a 
resistor that reduces field current, 


This reduced field current causes the generator 
voltage output to decrease, thereby decreasing the 


Regulator 20 Ohm 
y Resistance Wire 


IGN. 
18 BRN-WHT . 
Indicctor 


SOL 
Lamp Ignition 
Radio if Switch 


Capacitor 
10 RED 

18 DK RN: 
BIDE 18 BRN-WHT 

18 

HT 

18 BLK 
18R 


Starter 
Solenoid 


Battery 


Fig. 6-7 Basic Charging Circuit 


magnetic pull of the voltage regulator shunt wind- 
ing. A spring overcomes the weakened magnetism 
and closes the contacts. This cycle repeats itself 
many times per second to limit the generator 
voltage to the pre-set value, 


As the generator speed increases even further, 
the resistor connected across the contacts is not 
large enough to maintain voltage control of the 
contacts. However, when the voltage increases 
slightly above the setting, this causes the upper 
or ‘‘shorting’’ contacts to close. When this hap- 
pens, the generator field winding is shorted so 
that no current passes through the winding, 


With no current in the field winding, the genera- 
tor voltage output decreases sharply. This re- 
duces the magnetism in the shunt winding and 
allows the upper contact points to open. With 
these points open, field current again flows 
through the resistor and the field winding. As the 
voltage increases, the contacts again close. This 
cycle repeats many times per second to limit the 
generator voltage to the pre-set value at high 
generator speeds, 


The voltage regulator unit operates to limit the 
value of the generator voltage throughout the 
entire generator speed range, protecting all elec- 
trical units and accessories from too high a 
voltage, which could damage them. The self- 
limiting current output feature of the generator 
eliminates the need for a current regulator. 


Generator (Optional On Commercial 
Chassis Only) 


The optional generator for the commercial 
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chassis is mounted on the right front side of the 
engine by a special bracket. This special 130 
ampere generator is available as an option only 
on these models, 


The generator consists primarily of a drive end 
frame, a slip ring end frame, a stator assembly 
and a rotor assembly. The rotor assembly is 
supported at each end frame by a ball bearing. 


The rotor is mounted on ball bearings, and each 
bearing has a grease reservoir that eliminates 
the need for periodic lubrication. Two brushes 
carry current through the two slip rings to the 
field coils which are wound on the rotor. 


The stator windings are assembled on the in- 
side of a liminated core that forms the generator 
frame, Six rectifier diodes are mounted in the 
slip ring end frame and are connected to the 
stator windings. 


This generator also features three A.C. termi- 
nals in addition to the ‘‘BAT’’ terminal. On this 
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Fig. 6-8 Generator Regulator Circuit 


generator, a transformer may be connected to the 
A.C, terminals to step up the A.C. voltage, The 
high A.C. voltage, usually 110-120 volts, may be 
used directly to power A.C. accessories, or it 
may be rectified to provide 110-120 volts D.C, 


Regulator (Commercial Chassis with 
Optional Generator Only) 


The transistor regulator illustrated in Fig, 6- 
48, limits the voltage developed by the generator, 
by regulating the amount of field current. 


This regulator is used with an ammeter, as 
shown in schematic diagram Fig. 6-49. The 
generator field current through the regulator is 
supplied to the regulator from the battery through 
the ignition switch. Field current is provided in 
this manner for initial generator voltage build-up. 


The transistor is an electrical device made of 
semi-conductor materials which is used as a 
switch to control the generator field current. 
Fig. 6-8 is a simplified diagram of the generator 
and regulator circuit. A brief description of the 
operation follows: 


When the ignition switch is closed, battery volt- 
age supplies current through the emitter (E) and 
collector (C) of the transistor to the field coil of 
the generator, This emitter-collector circuit is 
complete since the transistor is turned ‘‘ON’’ by a 
higher voltage on the emitter than on the base (B), 
which permits emitter-base current to flow. The 
flow of current to the field circuit of the generator 
provides the magnetic field for the generator. 
When the engine is started, the generator builds 
up voltage. This causes current to flow to charge 
the battery and power the electrical devices. 


As generator speed increases or the load de- 
creases, generator voltage builds up to the regu- 
lator setting. The electrical control portion of the 
regulator then places a higher voltage on the base 
of the transistor than is impressed upon the 
emitter, and the transistor is turned ‘‘off.’’ With 
no current flow in the emitter-collector circuit, 
there is no current flow in the field coil of the 
generator, and generator voltage drops below the 
setting. 


The electrical control portion of the regulator 
then provides a lower voltage on the base of the 
transistor than that on the emitter, and the tran- 
sistor is again turned ‘‘on’’. With current flow 
again in the emitter-collector and field coil cir- 
cuit, the magnetic field is reestablished in the 
generator, and generator voltage again builds up 
to the setting of the regulator. 


This switching ‘‘on’’ and ‘‘off’’ of the transistor 
regulates the amount of field current supplied to 
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the generator. The frequency of this switching 
depends primarily upon the electrical load and 
generator speed. Under certain conditions the 
“‘on’’ and ‘‘off’? cycle is repeated as much as 
7,000 times per second, 


This voltage regulator has no moving mech- 
anical parts, It is sealed to make it highly water 
resistant, An external adjustment is provided. 
Adjustment can be made without removing the 
regulator cover, and without the warm-up periods 
necessary on many regulators. 


SERVICE INFORMATION 


BATTERY 


The following battery service information ap- 
plies to all 1967 Cadillac vehicles. 


8. Battery Filling Instructions 


The battery electrolyte level should be checked 
at every engine oil change. In warm weather, a 
check should be made at two-week intervals. An 
electrolyte level indicator vent cap is located in 
the second cell cap from the positive battery post. 
With the use of this vent cap, it is not necessary 
to remove cell vent caps when checking fluid 
level, A dark (black) spot in the center of this 
vent cap is visible when electrolyte is at the 
normal level. If at any time the electrolyte level 
drops below normal, the spot changes from black 
to an off-white color. When an off-white condition 
is encountered, all cell fluids must be adjusted to 
their correct level. This is accomplished by 
raising the fluid level to the bottom of the slot in 
éach cell with colorless, odorless drinking water. 

CAUTION: Do not overfill battery or add any 
substance to fluid except colorless, odorless 
drinking water, 


9. Testing Battery Condition 


A new battery testing instrument, designated a 
“421 Tester’’, is now available to test the solid 
top batteries of all 1967 Cadillac cars. These 
‘“‘421’’ testers, manufactured by several test 
equipment companies, will quickly determine the 
condition of the battery relative to state of charge, 
The ‘‘421’’ test, the specific gravity cell compari- 
son test, and the full charge hydrometer test may 
be used on solid top batteries as discussed in the 
following notes, 


10. 421 Test 


The ‘‘421 Test’? is a specific, programmed 
test procedure consisting of a series of timed 
discharge and charge cycles that will determine 
the condition of the battery with a high degree of 
accuracy in a very short period of time, ‘'421’’ 
Testers are manufactured by a number of 
different suppliers, and these testers automatical- 
ly subject the battery to the programmed ‘'421 
Test.”’ 


When using one of these testers, the procedure 
recommended by the tester manufacturer should 
be followed. If a tester is not available to per- 
form the ‘'421 Test’, the ‘‘Specific Gravity Cell 
Comparison Test’’ or a probe type tester may be 
used. 


11. Use of Hydrometer 


The hydrometer measures the percentage of 
sulphuric acid in the battery electrolyte in terms 
of specific gravity. As a battery drops from a 
charged to a discharged condition, the acid leaves 
the solution and enters the plates, causing a de- 
crease in specific gravity of electrolyte, An 
indication of the concentration of the electrolyte is 
obtained with a hydrometer, 


The specific gravity of the electrolyte varies 
not only with the percentage of acid in the liquid 
but also with temperature. As temperature in- 
creases, the electrolyte expands so that the 
specific gravity is reduced, As temperature 
drops, the electrolyte contracts so that the 
specific gravity increases. Unless these varia- 
tions in specific gravity are taken into account, 
the specific gravity obtained by the hydrometer 
may not give a true indication of the concentration 
of acid in the electrolyte. 


Correction can be made for temperature by 
adding .004, usually referred to as four ‘‘points of 
yravity’’, to the hydrometer reading for every 10° 
F, that the electrolyte is above 80°F, or sub- 
tracting .004 for every 10°F, that electrolyte is 
below 80°F, Fig. 6-9 shows the exact correction 
figure to use for any temperature above or below 
80°F,, the three steps used in obtaining the cor- 
rected or true specific gravity, and two examples 
showing how it is determined. 


If the electrolyte temperature is not too far 
from the 80°F. standard, or if only an approximate 
idea of specific gravity reading is required, it will 
not be necessary to make the temperature cor- 
rection. Hydrometers are available which have a 
built-in thermometer and temperature correction 
scale similar to Fig. 6-9, This type of hydro- 
meter simplifies obtaining a true specific gravity 
reading. 
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Fig. 6-9 Specific Gravity Temp. Correction Scale 


When using a hydrometer, observe the following 
points: 


i. Hydrometer must be clean, inside and out, to 
insure an accurate reading. 


2. Hydrometer readings must never be taken 
immediately after water has been added. The 
water must be thoroughly mixed with the electro- 
lyte by charging for at least 15 minutes at a rate 
high enough to cause vigorous gassing. 


3. If hydrometer has builtin thermometer, 
draw liquid into it several times to insure correct 
temperature before taking reading, 


4. Hold hydrometer vertically and draw in just 
enough liquid from battery cell so that float is 


‘ 


Specific Gravity 
Difference Between 
Highest and 
Lowest Cells 


Less than 50 points 
Less than 50 points 
More than 50 points ais 


Specific Gravity 
of Lowest Cell 
(Temp. Corrected) 


More than 1.200 
Less than 1.200 
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free floating. Hold hydrometer at eye level so 
that float is vertical and free of outer tube, then 
take reading at surface of liquid. Disregard the 
curvature where the liquid rises against float 
stem due to surface tension. 

5. Avoid dropping battery fluid on car or cloth- 
ing as it is extremely corrosive, Any fluid that 
drops should be washed off immediately with 
baking soda solution. 


12. Specific Gravity Cell 
Comparison Test 


1, Visually inspect the battery for a broken or 
cracked case, broken or cracked cover, odors, or 
leaks around damaged terminal posts, If severe 
damage is found, replace the battery, 


2. Measure the specific gravity of each cell in 
the battery and the temperature of one of the 
center cells. Interpret readings as shown below. 


NOTE: If the electrolyte level is too low to 
be checked by a hydrometer, adjust electrolyte 
to the proper level by adding colorless, odor- 
less drinking water. After water addition, the 
specific gravity check cannot be made until the 
battery is charged at a rate high enough to 
cause vigorous gassing for a period of 15 min- 
utes or more. This insures that added water is 
mixed with the electrolyte before a specific 
gravity reading is taken. 


13. Full Charge Hydrometer Test 
NOTE: The full charge hydrometer test 
should not be used unless the battery has been 
tested and found good by the battery test as 
described in Note 12, 
1, Be certain that the battery is fully charged. 
2. Measure the specific gravity of the electro- 


lyte in each cell and compare the readings with 
the following: 


Interpretation 


Good battery (!)- Satisfactorily charged 


Good battery (1)- Requires charging 
Defective battery - Replace 


()Fully charge and re-test those batteries that pass the specific gravity test but fail to perform 
satisfactorily. Any cell indicating a specific gravity reading (corrected for temperature) of less than 
1.230 means that the battery is defective and should be replaced. 
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a. When the specific gravity of the electrolyte 
falls within the 50 point variation between cells 
and the 1,230 to 1.310 specific gravity range, the 
battery is ready for use, 


b. If any cell reads less than 1,230 and battery 
has been in service three months or less, battery 
is good, but it has been improperly filled with 
electrolyte or water and will give poor perform- 
ance, To correct this condition, empty the elec- 
trolyte from the cell reading less than 1.230 and 
refill with electrolyte having a specific gravity of 
1.265. 


c. If any cell reads less than 1,230 and the 
battery has been in service three months or more, 
it should be replaced. 


d. If any cell reads above 1.310, the battery 
may be returned to service. However, specific 
gravities above 1.310 are harmful to the battery 
and will cause an early failure. Such high 
readings are caused by the improper addition of 
electrolyte. Adjusting the specific gravity by 
pouring out the old solution and replacing it with 
electrolyte of the correct specific gravity will not 
correct the damage that has been done. 


14. Causes of Low Battery Conditions 


Common causes of low battery conditions other 
than those due to a defective battery are listed 
below, and should be investigated when there are 
indications that the car has a consistently low 
battery. 


1, Excessive use of accessories with the engine 
not running. 


2. Leaving lights on or doors open, 

3. Improper installation of accessories, 

4, Generator belt loose. 

5. Incorrect regulator settings. These can be 
corrected and set, preferably toward high limit, 
as explained in Notes 52 or 59, 


6. Oxidized regulator contact points. 


7. Self-discharge resulting from a dirty battery 
case. 


8. Loose battery cables. 


9. Low generator output, which may be checked 
and corrected as explained in Notes 45 or 57. 


10. A partial ground in positive side of battery 
circuit. With clock disconnected and all switches 
in ‘‘Off’’ position, a milliameter or voltmeter 
connected in series between battery positive post 
and battery cable should indicate zero. 


11, High resistance in charging circuits. 


15. Battery Visual Inspection 


1. Inspect positive battery cable and negative 
ground cable for corrosion or damage. 


2. Inspect metal carrier for corrosion. If cor- 
rosion exists, it will be necessary to remove 
retainer and battery from car and pour warm 
soda or ammonia water over corroded areas to 
loosen the corrosion so that it can be brushed off 
and flushed away, 


3. The hold-down retainer should be kept tight 
enough to prevent the battery from shaking in its 
holder and to prevent damage to the battery case. 


4. The battery posts and terminals should be 
inspected for corrosion. If corroded, wipe off the 
posts and terminals with a cloth dampened with 
household ammonia, or with a solution of water 
and baking soda, These alkaline solutions will 
neutralize any acid on parts being cleaned. 


CAUTION: Care should be taken to keep 
cleaning solution out of battery cells; other- 
wise, the electrolyte will become permanently 
weakened. 


5. Examine battery for cracks in case and ex- 
cessive looseness in battery tray. 


16. Battery Removal and Installation 
(All Except 693) 


a. Removal (Fig. 6-5) 


1, Disconnect negative and positive battery 
cables at battery by spreading spring type clamps 
with pliers, and lift clamps off posts. 


CAUTION: Do not spread cable clamps any 
more than necessary. Do not pry clamps off 
battery posts. 


2. Remove screw and washer from hold down 
retainer at rear of battery. Remove hold down 
retainer and remove battery from vehicle, being 
careful not to damage posts, 


b. Installation (Fig. 6-5) 


1, Clean all corrosion from battery posts and 
cable clamp terminals, 


2. Install battery on battery tray. Slide battery 
all the way forward so that retainer tabs on tray 
are positioned in groove in front bottom of 
battery. 


3. Install battery hold-down retainer on radia- 
tor cradle assembly so that retaining tabs on 
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retainer are positioned in groove in rear bottom 
of battery, Fig. 6-5. 


4. Secure battery hold-down retainer with at- 
taching screw and washer, Torque retainer screw 
to 6 foot-pounds, 


5. Connect positive battery cable first then 
negative cable, Spread clamps with pliers and 
push them onto the battery posts as far as possi- 
ble. When installed, the clamps should be from 
flush with the top of the posts to approximately 
1/8 inch below the top. 


CAUTION: Do not drive clamps onto battery 
posts with hammer or other tool. The spring 
ring inside the clamp should never be reamed 
or cut as this will damage it. 


6. Apply a light coat of oil or grease to the 
clamp terminals. 


17. Battery Removal and Installation 
(693 Only) 


a. Removal (Fig. 6-6) 


1. Disconnect negative and positive battery 
cables at battery by spreading spring clamp with 
pliers, and lift clamps off post. 


CAUTION: Do not spread cable clamps any 
more than necessary and do not pry clamps off 
battery post. 


2. Push locking rod, at rear of radiator sup- 
port, toward engine (approximately four inches) 
and remove battery, being careful not to damage 
posts, 


b. Installation (Fig. 6-6) 


1, Clean all corrosion from battery posts and 
cable clamp terminals, 


2, Position battery on battery tray. Slide bat- 
tery all the way forward so that retainer tabs are 
positioned in grooves near bottom of battery, 


3. Move locking rod, at rear of radiator support 
to vertical position next to support, Fig. 6-6. 


4. Connect positive battery cable first, then 
negative cable. Spread clamps with pliers and 
push them onto battery posts as far as possible. 
When installed the clamps should be from flush 
to 1/8 inch below top of post. 


CAUTION: Do not drive clamps onto battery 
posts with hammer or other tool, The spring 
ring inside the clamp should never be reamed 
or cut as this will damage it. 


5. Apply a light coat of oil or grease to the 
clamp terminals, 


18. Care of Batteries Not in Use 


Batteries in cars that are being stored require 
special care to prevent plate sulphation or other 
deterioration due to chemical action. 


Before a wet charged battery is stored, an in- 
spection should be made to see that it is filled to 
the proper level and that it is fully charged 
(1.250-1.280). 


Wet batteries in storage should be checked 
every 30 days and given a boost charge of 25 per 
cent of the ampere - hour capacity of the battery 
at a rate of 5 amperes. 


STARTING SYSTEM 


19. Starter Motor Circuit 


The starter motor is engaged when the ignition 
key is turned to the extreme right position. En- 
gagement is obtained by means of a solenoid, 
Fig. 6-10, attached to the starter housing. The 
solenoid first engages the starter pinion with the 
flywheel gear and then closes the main switch so 
that the battery current is delivered to the starter 
motor, 


When the ignition key is held in the extreme 
right position, the starter solenoid is drawn into 
the engaged position by both the pull-in coil and 
the hold-in coil, and held in position by the hold- 
in coil only, Fig. 6-10. The contact bar at the 
end of the solenoid completes a direct circuit 


between the battery and the starter motor, ener- 
gizing the starter motor and shorting out the 
pull-in coil. 


The current consumption of the solenoid switch 
should be 41-47 amperes at 10 volts for both 
windings, and 14.5 - 16,5 amperes at 10 volts for 
the hold-in winding alone. 


20. Starter Motor Maintenance 


Lubrication—When the starter motor is disas- 
sembled for service, apply a light coating of 
lubricant (available from your parts warehouse) 
on the bushings in the end bearings. Avoid ex- 
cessive lubrication, as this might force lubricant 
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Fig. 6-10 Starting System Circuit 


out onto the commutator where it would gum and 
cause high resistance, resulting in poor starter 
motor performance. Never lubricate the 
commutator, 


21. Starter Motor Circuit 
Resistance Test 


a. Battery Cable and Starter Switch Test— 
Insulated Circuit Test 


This test measures the resistance of the cables 
and switches that feed the starter motor, The 
heavy current used by the starter motor will 
produce a voltage drop in the wiring which can be 
measured as an indication of this resistance, 
The battery should be fully charged. 


1, Disconnect primary lead of distributor from 
coil so engine will not start. 


CAUTION: Do not remove high tension lead 
from coil center for this purpose, as this may 
damage the coil due to internal arcing, 


2, Using Battery Starter Tester, turn voltmeter 
selector switch to 16 volt scale, 


3. Connect starter solenoid remote switch and 
test leads as shown in Fig, 6-11. 


4, Connect positive voltmeter lead to center of 
positive battery post, on which insulated battery 
cable is connected. Connect negative voltmeter 
lead to starting motor terminal, Fig. 6-11, 


5. Close starter solenoid remote switch, and 
turn voltmeter to 4 volt scale while cranking. 
Observe reading, and immediately turn meter 
back to 16 volt scale, 


6. Voltmeter should show .6 of a volt or less 


Voltmeter 


Fig. 6-11 Battery Cable to Starter Test 


while engine is being cranked. If voltage drop is 
more than .6 of a volt, it is an indication that the 
cables or connections are dirty or corroded, the 
solenoid switch is defective, the battery is in a 
low state of charge, the starter motor is drawing 
too much current, or that the engine is too tight. 


7. If voltage drop across the entire insulated 
side of the battery starter circuit exceeds the 
specified .6 volt, test the individual parts of the 
insulated circuit for excessive resistance, Maxi- 
mum voltage drop for each should not exceed the 
following specifications: 


a. Battery to Solenoid Switch -4 volt 
b. Across Solenoid Battery Terminal  .2 volt 


c. Solenoid switch to Starter Terminal Zero 


b. Ground Circuit Test 


1. Turn voltmeter selector switch of Battery 
Starter Tester to 4 volt position. 


2. Connect test leads as shown in Fig. 6-12, 


3. Connect starter solenoid remote switch as 
shown in Fig, 6-12. 


4. Connect negative voltmeter lead to a clean 
spot at center of negative battery post, not to the 
cable clamp. 


Voltmeter 


Fig. 6-12 Ground Circuit Test 
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5. Connect positive voltmeter lead to the start- 
ing motor through bolt. 


6. With starter motor cranking engine, voltage 
drop should not exceed ,3 volt. A reading of more 
than .3 volt is usually an indication of resistance 
due to loose, dirty, or corroded connections, 


7. Connect primary lead of distributor to coil. 


22. Checking Starter Motor 
Pinion Clearance 


a. Preferred Method (Fig. 6-13) 


1. Remove starter motor from car as described 
in Note 26 or 27. 


2. Energize solenoid by applying 6 volts be- 
tween solenoid ‘‘S’’ terminal and ground. 


CAUTION: Do not use more than 6 volts or 
motor will operate. As a further precaution, 
connect a heavy jumper wire from the solenoid 
motor terminal to ground. 


3. After energizing solenoid, press on clutch, 
Fig. 6-13, to take up movement. 


4, Push pinion away from stop retainer as far 
as possible and use feeler gage to check clearance 
between starter motor pinion and pinion stop 
retainer, Fig. 6-13. Clearance should be .010 inch 
to .140 inch when pinion is in cranking position, 
b. Alternate Method (Fig. 6-13) 

If a six volt battery is not available, pinion 
clearance may be checked with a 12 volt battery 


in the following manner: 


1. Remove starter motor from car as described 
in Note 26 or 27. 


2. Disconnect the motor field coil connector 
Press On Clutch As Shown To Take Up Movement 
Pinion 
Retainer 


Feeler Gauge 


.010/.140 Pinion Clearance 


Fig. 6-13 Checking Pinion Clearance 


from the solenoid motor terminal and insulate it 
carefully. 


3. Connect a 12 volt battery from the solenoid 
switch terminal to the solenoid frame. 


4. Momentarily connect a jumper lead from the 
solenoid motor terminal to the solenoid frame. 
This will shift the pinion into cranking position 
and hold it there until the battery is disconnected. 


5. After energizing solenoid, press on clutch, 
Fig. 6-13, to take up movement. 


6. Push pinion away from stop retainer as far 
as possible and use feeler gage to check clearance 
between starter motor pinion and pinion stop re- 
tainer, Fig. 6-13. Clearance should be .010 inch 
to .140 inch when pinion is in cranking position. 


NOTE: Pinion clearance cannot be adjusted. 
If clearance is incorrect, disassemble starter 
motor and check for excessive wear of solenoid 
linkage, shift lever mechanism or improper 
assembly of these parts. All worn parts must 
be replaced. 


23. Checking Inoperative Starter Motor 


If starter motor cranks engine slowly or not at 
all, check battery, battery terminals and con- 
nections, ground cable, and battery-to-starting 
motor cable. Corroded, frayed, or broken cables 
should be replaced, and loose or dirty connections 
corrected, 


The overrunning clutch should withstand 80 to 
85 foot-pounds torque without slipping. The pinion 
should turn freely and smoothly in the over- 
running direction. The solenoid switch contacts 
should be checked for a burned condition, and the 
contact disc and terminal studs should be re- 
placed if necessary. 


Inspect brushes and commutator. Brushes 
should form a good contact with commutator and 
have the correct spring tension. If there are 
burned bars in the commutator, it may indicate 
open circuited armature coils that may prevent 
proper cranking. Inspect soldered connections at 
commutator rise bars, and resolder these con- 
nections and turn down the commutator as 
necessary, 


Tight or dirty bearings will reduce armature 
speed or prevent the armature from turning. A 
worn bearing, bent shaft, or loose pole shoe will 
allow armature to drag, causing slow speed or 
failure of the armature to rotate. Check for these 
conditions. If brushes, bearings, commutator, and 
external circuit are all right, and starter motor 
still does not operate correctly, remove starter 
motor for Bnech Check as to NO-LOAD and 
RESISTANCE tests. 
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24. Starter Motor Bench Tests 


a. No Load Test 


1. Connect starter motor and solenoid in series 
with the battery through ammeter leads of Battery 
Tester, or suitable ammeter capable of indicating 
400 amperes. Connect positive voltmeter lead of 
tester to battery terminal of solenoid and connect 
negative lead to starter motor housing. 


2. Connect jumper wire from battery terminal 
of solenoid to solenoid winding terminal, thus 
energizing starter motor. 


3. Vary carbon pile resistance until voltage 
across motor and solenoid is 10.6 volts. Current 
draw of motor and solenoid should be 70-99 
amperes. 


b. Resistance Test 

Check capacity of motor by using a 600 ampere 
meter and a carbon pile rheostat to control 
voltage. Apply 3.0 volts across motor with 


armature locked. Current should be 410-480 
amperes. 


25. Interpretation of No-Load and 
Resistance Tests 


1. Low free speed and high current draw with 
low torque: 


a. Tight, dirty or worn bearings, bent shaft or 
loose pole shoes. 


b. Grounded armature or field. Check further 
by isolating various parts of motor and checking 
with a test lamp to determine location of ground. 

NOTE: End of shunt field coil must be dis- 
connected from ground before checking for 
grounded armature or field. 

c. Shorted armature. Check on growler. 

2. Failure to operate with high current draw: 

a. Direct ground in switch, terminal or fields. 

b. Frozen shaft bearings. 

3. Failure to operate with no current draw: 

a. Open field cirucit. Inspect internal con- 
nections and trace circuit with a test lamp. (See 


note concerning shunt field in step |b.) 


b, Open armature coils. Inspect commutator 
for badly burned bars. 
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c. Broken or weak brush springs, worn brushes, 
high mica on commutator, or other causes which 
prevent contact between brushes and commutator. 


4. Low no-load speed with low torque and low 
current draw: 


a. An open field winding. Check with a test 
lamp to determine ‘‘open’’ location. (See note 
concerning shunt field in step ib.) 


b. High internal resistance due to poor con- 
nections, defective leads, dirty commutator, and 
causes listed under step 3c. 


5. High free speed with low developed torque 
and high current draw indicates shorted fields. 


26. Starter Motor—Removal and 
Installation (All Except 693) 


a. Removal 
1, Disconnect negative battery cable at battery. 


2. Raise front end of car and place on jack 
stands. 


3. Disconnect battery lead at starter solenoid 
terminal. 


4, Disconnect neutrai safety switch wire and 
coil feed wire at starter solenoid terminals. 


5. Remove spring clip securing wires to 
solenoid housing. 


6. Remove two screws and washers that hold 
starter motor lower brace between starter hous- 
ing and transmission lower cover, and remove 
brace. 


7. Remove screw, flatwasher, and lockwasher 
that hold starter motor upper mounting bracket to 
engine block. 


8. Remove two special screws that hold starter 
motor to engine block. 


9. Remove starter by pulling it forward and 
over transmission cooler pipes, then lower 
starter between idler arm and frame. 


NOTE: It may be necessary to turn front 
wheels several times to allow starter to be 
lowered between idler arm and frame. 


b. Installation 


1. Position starter motor between idler arm 
and frame. 
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2. Push starter motor up and over transmission 
cooler pipes until gear end of starter motor is to- 
ward transmission. 


3. Install starter motor on engine block and in- 
stall two special screws that hold starter to en- 
gine block. Tighten screws to 23 foot-pounds. 


4, Install screw, flatwasher, and lockwasher 
that hold starter motor upper mounting bracket 
to engine block. Tighten screw to 10 foot-pounds. 


5. Install starter motor lower brace on starter 
motor and transmission lower cover, and secure 
with two screws and flatwashers. Tighten screws 
to 10 foot-pounds. 


6. Connect battery lead, coil feed wire, and 
neutral safety switch wire to starter solenoid 
terminals. 


7. Install spring clip securing solenoid wires 
to solenoid housing. 


8. Connect negative battery cable to battery. 


27. Starter Motor—Removal and 
Installation (693 Only) 


a. Removal 


1, Disconnect negative battery cable at battery. 


"R” TERMINAL 
CONTACT FINGER 
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TERMINAL 


INSULATED 
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2. Raise front end of car and place on jack 
stands, 


3. Disconnect battery lead at starter solenoid 
terminal. 


4, Disconnect neutral safety switch wire and 
coil feed wire at starter solenoid terminals. 


5. Remove spring clip securing wires to sole- 
noid housing. 


6. Remove two screws that hold starter motor 
to flywheel housing. 


7. Remove starter motor by pulling it forward 
and then lowering it straight down. 


b. Installation 


1. Position starter motor in proper location in 
flywheel housing. 


2. Install two screws holding starter motor to 
flywheel housing. Tighten screws to 23 foot- 
pounds. 


3. Connect battery lead, coil feed wire, and 
neutral safety switch wire to starter solenoid 
terminals. 


4. Install spring clip securing solenoid wires 
to solenoid housing. 


SOLENOID RETURN 
SPRING 


BUSHING 


PINION 
STOP 


OVERRUNNING 
FIELD COIL CLUTCH 


Fig. 6-14 Starter Cutaway View 
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5. Connect negative battery cable to battery. 


28. Starter Motor— 
Disassembly and Assembly 


When the starter motor is disassembled for 
cleaning and inspection of parts, the overrunning 
clutch, armature, and fields should not be cleaned 
in a degreasing tank, or with grease dissolving 
solvents, since these would dissolve the lubricant 
in the clutch mechanism and would damge the in- 
sulation in the armature and field coils. Worn 
parts should be replaced, and the commutator 
should be turned down in a lathe if necessary. 


a. Disassembly (Fig. 6-14) 


1. Disconnect field coil connector from sole- 
noid motor terminal. 


2. Remove two screws and lockwashers that 
hold solenoid switch assembly to starter drive 
housing and remove solenoid and solenoid return 
spring by rotating solenoid assembly counter- 
clockwise to release solenoid flange from center 
frame. 


3. Remove two through bolts. 


4. Remove commutator end frame and leather 
brake washer. ‘ 


5. Remove center frame assembly. 


6. Remove snap ring that holds shift lever 
pivot pin, using snap ring pliers, J-4880, and re- 
move pivot pin from drive housing. 


7. Remove plunger and shift lever assembly and 
armature assembly with overrunning clutch from 
drive end housing. 


8. Remove overrunning clutch from armature 
shaft as follows: 


a. Slide thrust collar off end of armature shaft, 
Fig, 6-15. 


b. Slide a standard 3/8" pipe coupling or 5/8" 
deep well socket onto shaft so end of coupling or 
socket butts against edge of retainer, Fig. 6-16. 
Tap end of coupling or socket with hammer, driv- 
ing retainer toward armature and off snap ring. 


c. Remove snap ring from groove in shaft using 
pliers or other suitable tool. If snap ring is badly 
distorted during removal it will be necessary to 
use a new one when assembling shaft. 


d. Slide retainer and clutch assembly from 
armature shaft. 


9. To disassemble solenoid, proceed as follows: 


Overrunning Clutch Retainer 
Pinion Thrust Collar 


Fig. 6-15 Starter Armature Assembly 


a. Remove two screws with neoprene washers 
and nut with neoprene washer from switch 
terminal, 


b. Remove contact cover. 
c, Remove push rod assembly. 


d. Inspect push rod assembly and contact studs 
for damage or wear. Contact assembly cannot be 
broken down further and must be replaced as a 
unit if found defective. 


e. To replace contact studs, hold stud while re- 
moving nut to be sure stud does not turn. 


b. Assembly 
1. To assemble solenoid, proceed as follows: 


a. Install contact studs, holding studs while 
tightening nut to be sure stud does not turn. 


b. Install push rod assembly. 


c. Install contact cover with switch terminal 
stud through square hole. Secure with two screws 
with plastic washers and lock nut with plastic 
washer on switch terminal stud. 


2. Assemble overrunning clutch to armature 
shaft as follows: 


a, Lubricate drive end of armature shaft with a 
few drops of SAE 30W oil. 


b. Slide clutch assembly onto armature shaft 
with pinion outward, Fig. 6-16. 


c. Slide retainer onto shaft with cupped surface 
facing end of shaft, Fig. 6-16. 


d. Stand armature on end of a wood surface with 
commutator down. Position snap ring on upper 
end of shaft and hold in place with either a piece 
of wood or a 7/16" socket. Tap socket or block 
with hammer to force snap ring on end of shaft, 
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Fig. 6-17 Installing Snap Ring on Shaft 


Fig. 6-17. Slide snap ring down to the second 
groove. 


e. Assemble thrust collar on shaft with 
shoulder next to snap ring, Fig. 6-18. 


f. Position retainer and thrust collar next to 
snap ring. Using two pairs of pliers, grip re- 
tainer and thrust collar and squeeze until snap 
ring is forced onto retainer, Fig. 6-18. 


3. Place a small quantity of high melting point 
grease in drive end housing grease retainer, 


4. Position legs of shift lever assembly in 
grooves of overrunning clutch. Install armature 
and overrunning clutch assembly into drive end 
housing, making certain that thrust washer is in 
place on end of shaft. 


5. Install shift lever pivot pin into recess in 
housing and secure with snap ring, using Snap 
Ring Pliers, J-4880. 


6. Mount starter in a vise and install solenoid 
return spring and solenoid switch assembly. 
Secure with two attaching screws and lock 
washers, 


7. Apply a non-hardening sealing compound to 
area where center frame will contact solenoid 
case flange. 


8. Install center frame assembly on drive end 
housing by starting assembly over armature, 
spreading brush holders apart to engage com- 
mutator and mating dowel pin on frame with 
dowel pin hole in drive end housing. 


9. Place a small quantity of high melting point 
grease on bushing in commutator end frame. 


10. Piace leather brake washer on armature 
shaft, 


1l. Slide commutator end frame on shaft and 
secure with two through bolts. 


12. Install field coil terminal connector on 
solenoid motor terminal, securing with self- 
tapping screw and star washer. 


Overrunning 


Clutch 


Fig. 6-18 Installing Snap Ring on Retainer 
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IGNITION SYSTEM 


29. Distributor Contact Points 


a. Inspection 


Remove distributor cap by inserting a screw- 
driver in upper slotted end of cap retainers, press 
down and turn until latches are disengaged, Fig. 
6-19. 


Pitted or oxidized points should be replaced. 
Contact points with an oily surface should be in- 
spected for a pitted or oxidized condition. The 
source of oil should be located and corrected. If 
the points are worn evenly and show a uniform 
gray surface, they do not need attention, provided 
the dwell angle is within limits (28° to 32%. 


b. Removal 


1, Remove two screws that secure rotor cap to 
distributor and remove cap. 


2. Remove capacitor lead and primary lead 
from nylon insulated connection. 


3. Loosen two screws that hold base of contact 
set assembly in place, and remove contact points. 


4, Inspect condition of advance weights. If 


necessary, add a small amount of cam and bearing 
lubricant to the advance weights. 


¢. Installation 


1. Position replacement points under the two 
screws and tighten screws. 
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Fig. 6-19 Distributor Cap Removal 


2. Install capacitor lead, primary lead and 
secure with spring clip retainer, Fig. 6-20. 


NOTE: Leads must be properly positioned 
to eliminate interference between cap, weight 
base, and breaker advance plate. 


3. Install rotor cap and secure with two at- 
taching screws. Square and round lugs on the 
bottom of the rotor must be aligned with cor- 
responding holes found on cam weight base. 


4, Position distributor shaft so that contact 
arm rubbing block rests on one lobe of distributor 
cam, 


CONDENSER LEAD 


PRIMARY LEAD LEAD CLIP 


RETAINER 


POINT ADJUSTING 
SCREW 


CONDENSER AND 


Fig. 6-20 Point Lead Retainer and Drive Gear 


———— 
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5. Insert 1/8 inch Allen wrench into head of the 
adjusting screw and turn clockwise until points 
close. Then turn screw counterclockwise 1/2 
turn. 


6. Replace distributor cap. 
7. Adjust contact points as outlined in Section d 
of this note. 
d. Adjustment of Contact Points—Engine Running 
Preferred Method: 


1. Connect a dwell meter to distributor primary 
lead. 


2. Lift adjustment window and insert Allen 
wrench into head of adjusting screw, Fig. 6-21. 


3. Turn adjusting screw until 30° dwell angle 
is obtained as measured by dwell meter. 


4, Last adjustment should be made by turning 
clockwise, in order to maintain a more uniform 
gap. 

NOTE: It is unnecessary to check point gap, 
because of close manufacturing tolerances. The 
gap will be correct if the dwell angle is 30°. 


Alternate Method: 


1. Lift adjustment window and insert Allen 
wrench into head of adjusting screw, Fig. 6-21. 


2. Turn adjusting screw in (clockwise) until 
engine begins to misfire. 


Fig. 6-21 Adjusting Distributor Points 


3. Turn wrench 3/4 turn (270°) in opposite 
direction (counterclockwise), and then turn clock- 
wise 1/4 turn (90°) to obtain proper gap and dwell. 


The correct cam or dwell angle setting of the 
distributor is 28° to 32°. 


When replacing contact set assembly, add a 
small amount of cam and bearing lubricant to the 
breaker cam. 


30. Distributor Test Information 


For service departments equipped with dis- 
tributor testing machines, the information on 1967 
distributors is furnished as follows: 


Centrifugal Advance 


Distributor Speed 
rpm 


Distributor Spark 


Distributor 
Degrees 


Vacuum - Inches 
Of Mercury 


NOTE: Vacuum. advance starts at 10.00 
inches to 12.00 inches of mercury. Maximum 
distributor advance is 13.25° to 15.25° at 11.25 
inches of mercury or greater. 


If tests indicate an improperly operating 
mechanism, disassemble the distributor as des- 
cribed in Note 3lb. Reassemble the distributor as 
described in Note 32a, 


31. Distributor 
Removal and Disassembly 


a. Removal 


1. Remove distributor cap as shown in Fig. 
6-19 and position out of way. 
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2. Disconnect distributor primary wire from 
coil, 


3. Disconnect vacuum advance hose from vacu- 
um advance unit on distributor. 


4, Crank engine until copper contact on top of 
rotor points directly to No. 1 spark plug. 


5. Remove distributor hold down nut and clamp. 


6. Lift distributor from engine. 


NOTE: The distributor rotor will turn 
slightly counterclockwise as drive gear be- 
comes disengaged from teeth of camshaft gear. 
Therefore, when reinstalling the distributor, the 
rotor should be turned slightly counterclock- 
wise from position of directly to No. 1 spark 
plug to insure proper engagement. When in- 
stalled, contact on rotor should point directly 
to No. 1 spark plug. 


b. Disassembly (Fig. 6-22) 


1. Remove rotor from end of distributor shaft 
by removing two attaching screws and lock- 
washers. 


2, Remove two weight springs and both advance 
weights, 


3. Remove pin from gear by driving out with 
drift punch and hammer. 


CAUTION: Distributor gear should be sup- 
ported in such a way that no damage will occur 
to distributor shaft when driving pin out. 


4. Slide gear off shaft, remove any burrs that 
may have been caused by removal of pin. 


5. Pull shaft with cam weight base assembly 
from housing. 


6. Remove contact point assembly and discon- 
nect primary and capacitor lead clips. 


7. Remove capacitor hold-down screw and re- 
move capacitor and bracket from breaker plate. 


8. Remove spring retainer and raise breaker 
plate from housing. 


9. To remove the vacuum advance unit, remove 
two attaching screws, lockwashers, and plate with 
ground lead. 


10. Remove primary lead by prying rubber 
grommet out of base housing. 


1l, Remove felt washer from bushing in 
housing. 


NOTE: No attempt should be made to service 
shaft bushing in housing. 
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Circuit 
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Assembly “4 Lubrication Reservoir 


Primary Lead 


Main Shaft 


Fig. 6-22 Distributor Cut-Away View 


32. Distributor 
Assembly and Installation 


a. Assembly 
1, Place felt washer over bushing in housing. 


2. Slide primary lead through opening in base 
of housing and seat grommet in housing. 


3. Place vacuum advance unit in space provided 
in housing and retain in position by installing one 
screw in hole in mounting arm furthest from 
advance unit. 


4. Secure distributor ground lead to vacuum 
advance unit with second mounting screw. 
Primary wire should cross over ground lead, 


5. Install breaker plate assembly over bushing 
so that assembly is positioned over vacuum 
advance operating arm. 


6. Install spring retainer. 


A AAA 
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7. Place capacitor and bracket in position on 
breaker plate and secure with one screw. 


8. Install contact point assembly. 


9. Install capacitor and primary leads as shown 
in Fig. 6-20. 


10. Install shaft with camweight base assembly 
into housing. 


11. Install gear on shaft and secure with pin. 
Use new pin. 


12. Install both advance weights on camweight 
base and secure with two springs. 


13. Install rotor and secure with two screws 
and lockwashers. | 


NOTE: The square and round lugs on bottom 
of rotor must be positioned with corresponding 
holes on camweight base. 


b. Installation 


1. Install distributor with copper contact on top 
of rotor pointing slightly counterclockwise from 
No. | spark plug. As distributor gear meshes with 
cam gear, rotor will turn slightly clockwise. When 
distributor is properly installed, rotor should 
point directly at No. 1 spark plug. 


NOTE: If engine has been cranked, remove 
No. i spark plug. Piace thumb over port. Crank 
engine until compression is noticed and continue 
until No. 1 piston is at top dead center. In this 
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Fig. 6-23 Ignition Timing Adjustment 


position, the timing mark ‘‘O’’ on the engine 
front cover lines up with the scribe mark on the 
harmonic balancer. 


2. Install] distributor hold-down clamp and nut. 
3. Connect distributor primary lead. 


4, Install distributor cap. 
5. Set timing as described in Note 33. 


6. Connect vacuum advance hose to vacuum 
advance unit. 


33. Ignition Timing Adjustment 


1, Adjust distributor clamp nut to allow dis- 
tributor to be turned by hand, but without ex- 
cessive looseness. 


2. Disconnect vacuum advance unit hose at dis- 
tributor and place a piece of tape over end of 
hose. This is important, as a manifold leak will 
affect timing adjustments. 


3. Disconnect parking brake vacuum hose at 
diaphragm and place a piece of tape over end of 
hose to prevent any air leak. 


4, Insert an adapter pin alongside No. 1 or No, 
6 ignition wire in distributor cap, if spark plug 
connectors are not available. 


5. Connect a suitable timing light to adapter or 
connector. 


NOTE: Make sure that timing marks and 
scribe mark are clean. 


6. Connect tachometer to engine and set parking 
brake securely, Place transmission selector 
lever in neutral or park position. 


7. Start engine and warm to operating 
temperature. 


8. Set idle speed at 480 rpm (550 on A.LR. 
cars only) with transmission selector lever in 
‘‘DRIVE”’ position, 


9. Observe timing light flashes on harmonic 
balancer in relation to degree marks on front 
cover. Rotate distributor so that light flashes 
when scribe mark and ‘‘5’’ mark are aligned. 
The ‘‘5’’ mark is five degrees ahead of top dead 
center, Fig. 6-23. 


10. Tighten clamp nut to 18 foot-pounds, and 
recheck timing to make sure that it did not 
change. 


11. Remove tap from vacuum advance hose and 
connect hose to vacuum advance unit. 
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12, Remove tape from parking brake vacuum 
hose and connect hose to parking brake 
diaphragm. 


13. Disconnect tachometer and timing light, and 
remove adapter pin or connector from engine. 


34. Secondary Efficiency Test 


This test provides an overall indication of the 
performance of the entire ignition system. 


1. Turn coil tester selector switch to secondary 
efficiency position. 


2. Connect a tachometer in system. 
3. Start engine and set speed at 1,000 rpm. 


4. Ground red (positive) lead of Coil Tester, 
Fig. 6-24. 


5. Connect black lead to each spark plug in 
turn, and note reading on seconday efficiency 
scale of Coil Test Meter. 


6. Readings should be even and in the good 
band at all plugs. 


Secondary efficiency test indications are as 
follows: 


a. Reverse meter reading (off scale to left with 
leads connected as in steps 4 and 5) indicates 
coil of wrong polarity; primary wires reversed 
at coil; or battery connected backwards, 


b. Uneven readings at plugs indicates defective 
spark plug cables or connections, corroded dis- 
tributor cap towers, uneven spark plug gaps, a 


Fig. 6-24 Secondary Efficiency Test 
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Fig. 6-25 Ignition Primary Circuit Resistance Test 


‘“‘cocked’’ distributor cap, uneven compression 
or faulty spark plugs. 


c. Unusually high readings at two or more plugs 
indicate a cracked distributor cap or insulation 
breakdown between spark plug cables. 


d. Low reading at all plugs indicates excessive 
resistance in either the primary or secondary 
circuit, or a weak coil. 


e. If the reading is unusually low at one or two 
plugs, it indicates a ground at the distributor cap, 
the spark plug cable or the plug itsclf. 

Remove the plug cable and black lead from the 
plug and note the reading. If the reading im- 
proves, the spark plug is grounded or shorted. 
If the reading does not improve, check plug cable 
and distributor cap. 


35. Ignition Primary Circuit 
Resistance Test 


Excessive voltage drop in the primary circuit 
will lessen the secondary output of the ignition 
coil, resulting in hard starting and poor 
performance. 


1. Turn the voltmeter selector switch of the 
Volt-Ampere Tester to the 4 volt position. 


2. Connect test leads as shown in Fig. 6-25. 


3. Remove coil secondary wire from distributor 
and ground. 


4. Close breaker points by rotating engine a 
fraction of a revolution at a time with starting 
motor. 


5. Be sure all lights and accessories are turned 
off. 


EER 


6-28 ENGINE ELECTRICAL SYSTEM (312) 
ce: a ea a aE ae Semaine in irl lie: dies ee ee ML | 


6. Turn ignition switch ‘‘On’’. Voltmeter should 
read not more than .4 volt. 


7. Test ignition switch by turning it off and on 
several times. Voltmeter should record the same 
reading each time switch is turned on. 


NOTE: While switch is being turned on and 
off, key should be jiggled in switch several 
times and voltmeter checked for any change in 
readings. 


8. Test all wires for tightness. Move them 
about and note any change in meter reading. 


9. Remove voltmeter leads and place them 
across the primary wires from coil to distributor 
as shown by dotted leads in Fig. 6-25. Voltmeter 
should read less than .1 volt. 


NOTE: If voltmeter reading exceeds the 
specified maximum, isolate the point of this 
resistance by placing the test leads across each 
connection and, wire in order. The reading 
across a connection should be proportional to 
its length as compared to the length and allow- 
able voltage drop of the entire circuit. 


36. Ignition Coil Test 


The coil in the ignition circuit of an engine acts 
as a transformer by stepping up battery voltage 
to a voltage sufficiently high to jump the rotor gap 
in the distributor and the spark plug gap while 
the cylinder is under compression. The common 
causes of coil failure are: 


1. High resistance due to corroded connections 
or’broken wires. 


2, Short cirucits or breakdown of insulation 
between turns of the coils and grounds. 


3. Breakdown of insulation between the wind- 
ings and the core or case. 


a. Reading Coil Tester Meter 


The OHM scale on the coil test unit is to be 
used for measuring the resistance from 0 ohms 
to 100,000 ohms. 


To calibrate the unit, connect the positive 
primary and the ground lead clips together. Turn 
the switch to the ‘‘Dwell-Ohm”’ position. 


Adjust the ‘‘Dwell-Ohm’’ regulator until the 
meter reads on the set line. Disconnect the leads. 
Connect the unit in which resistance is being 
measured in series with the test leads. The meter 
will then indicate the amount of resistance in the 
unit, 


The OHM scale is read from right to left from 


0 to 100,000 ohms. From 0 to the first graduation 
indicates 100 ohms, 50 indicates 500 ohms, 1M 
indicates 1,000 ohms, 100M indicates 100,000 
ohms. 


b. Calibrating Coil Tester 


To assure an accurate test of the ignition coil, 
the battery in the tester must have a specific 
gravity of at least 1.250. The calibration of the 
Coil Test Unit will vary slightly with long periods 
of use due to normal wear of the point rubbing 
block in the breaker assembly. 


IMPORTANT: This procedure outlines the 
proper method of testing the calibration of the 
Coil Test Unit. The calibration of the unit 
should be checked at least twice a year and 
more often if in continuous use. 


1. Zero meter to left side of scale, using 
adjustment on face of meter. 


2. Connect blue ground and red primary leads 
together as shown in Fig. 6-26, 


3. Turn master switch ‘‘On’’. 


4. Turn switch of Coil Tester Unit to ‘‘Dwell- 
Ohm”’ position, and use Dwell-Ohm Regulator to 
adjust meter needle to set line. 


5. Disconnect leads and connect the primary 
leads (red and black) together. 


6. Meter now reads the dwell of the Coil 
Breaker Unit. It should be 6, plus or minus 1/2 
division. If meter does not read within these 
limits, remove cover from Coil Breaker Unit and 
adjust tester distributor points, with breaker run- 
ning, until proper reading is obtained. 


7, Disconnect test leads and proceed with coil 
tests. 


c. Coil Heating 


Before testing any coil, it should be brought to 


Fig. 6-26 Calibrating Coil Tester 
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Fig. 6-27 Heating The Coil 


operating temperature. If the coil is on a car 
that has been operated for a sufficient period of 
time to bring the coil to normal operating temper- 
ature, the coil does not need additional heating 
before testing. If, however, the coil is not up to 
temperature, it must be heated with the Coil 
Heater as described below. 


1. Disconnect primary ignition lead at coil. 


2. Remove high tension lead for coil tower and 
insert adapter lead. 


3. Connect coil tester leads as shown in Fig. 
6-27. 


4. Turn master switch ‘‘On’’. 


5. Turn voltage selector switch to 12-volt 
position. 


6. Turn selector switch of Coil Tester to ‘‘Coil 
Heat’’ position. 


7. Heat coil 6 minutes only. 

CAUTION: Do not touch leads while tester 
is in ‘‘Coil Heat’’ position. Turn selector switch 
to secondary efficiency position before remov- 
ing clips. 

d. Coil Capacity and Secondary Continuity Test 


These tests are necessary to determine whether 
or not the coil is satisfactory for car operation. 


1. Disconnect distributor primary wire from 
coil, and remove high tension lead from coil. 


2. Turn master switch ‘‘On’’. 


3. Turn voltage selector switch of Coil Tester 
to the 12-volt position. 


4. Be sure all lights and accessories are turned 
“Ore. 


5. Turn ignition switch ‘‘On’’, 


Fig. 6-28 Coil Capacity Test 


6. Connect tester leads as shown in solid lines, 
Fig. 6-28, to include primary circuit in test 
circuit. 


7. Turn switch of Coil Tester Unit to ‘‘Coil 
Set’ position, and adjust Coil] Set Regulator until 
meter reads at set point 8. 


8. Turn switch to ‘‘Coil Test’’ position. The 
coil meter should read steady and in the ‘‘good"’ 
band, 


NOTE: If coil tests ‘‘bad’’, reconnect posi- 
tive tester lead as shown by dotted lines in Fig. 
6-28, and readjust Coil Set Regulator until 
meter reads at set point 8, then retest coil. If 
the coil tests ‘‘good’’, check primary circuit as 
described in Note 35. If the primary circuit 
tests ‘‘good’’, check the ballast resistor wire 
with an Ohmeter. Resistor value is 1.40 to 
1.65 ohms. 


9. Now turn switch of Coil Tester Unit to 
“‘Dwell-Ohm’’ position. 


10. Connect red and blue leads of Coil Tester 
Unit together as shown in Fig. 6-26, and, using 
‘“Dwell-Ohm’’ regulator, adjust meter needle to 
set line. 


11. Disconnect red and blue leads and connect 
leads as shown in Fig. 6-29. 


Fig. 6-29 Coil Secondary Test 
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12. The meter should be between 5,000 and 
15,000 ohms resistance. 


NOTE: A high reading will indicate an open 


or high resistance secondary winding while a 
low reading will indicate shorted winding. 


37. Capacitor Tests 


a. Preliminary Steps 

The capacitor has two important functions: 
First, it aids in the collapse of the primary field, 
and second, it prevents arcing and pitting of the 
breaker points. 

The capacitor should be tested for: 

1. Series resistance. 

2, Correct capacity. 

3. Maximum insulation breakdown resistance. 

These factors are tested on the Capacitor 
Tester with one hook-up by turning the Selector 
Switch to the proper position. First, however, the 


meter should be calibrated. 


1. Connect the Capacitor Tester wire clips 
together, Fig. 6-30. 


aster switch ON. 
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3. Turn switch of Capacitor Tester Unit to 
‘‘Microhm"’ position and allow unit to warm up. 


Fig. 6-30 Calibrating Capacitor Tester 


4, Turn regulator knob until] meter reads on 
set line. 


5. Leave in ‘‘Microhm’’ position and proceed 
with capacitor tests. 


b. Capacitor Tests 
Microhm (series resistance) Tests 
1. Remove distributor cap. 


2. After calibrating tester, leave switch in 
‘‘Microhm’’ position and connect red lead to end 
of primary wire. With points blocked open, con- 
nect black lead to side of distributor housing. 


3. Meter should read in the blue ‘‘Microhm’”’ 
bar at right of scale. 


4. If reading is not in blue bar, move grounded 
lead of Capacitor Tester to body of the capacitor. 
If reading improves, capacitor is poorly grounded, 


5. Move capacitor pigtail lead. If a deflection 
of the meter is noted, the lead is making poor 
contact and capacitor should be replaced, 


Microfarad (capacity) Test 
1. Turn switch to ‘‘Microfarad’’ position. 


2. Read ‘‘Microfarad’’ capacity on center scale 


of meter. 
3. Capacity should be .18 to .23 MFD. 


Megohm (insulation) Test 
1. Turn switch to ‘‘Megohm’’ position. 


2, The meter should read in blue ‘‘Megohm”’ 
bar at left of scale. 


3. If meter reads to right of blue bar, capacitor 
insulation is leaking. 


4. Install distributor cap. 


NOTE: When testing capacitor off the car, 
connect one capacitor test lead to the insulated 
capacitor terminal and the other test lead to 
ground on capacitor body. 


38. Spark Plug Cleaning 
and Adjustment 


Type 44 spark plugs are used on all 1967 
engines, 


The condition of the compound in the spark plug 
cleaner is important. It must be dry, because if 
moist, it could pack in the space between the in- 
sulator tip and shell, allowing only the tip of the 
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plug to be cleaned. Also, the compound must be 
sharp to do a good cleaning job. After prolonged 
use, the particles of compound lose their sharp 
cutting edges and will not clean properly. 


With the spark plug in the cleaner and the air 
blast turned on, press the cleaner hood down, 
rocking the plug. Raise the cleaner hood to the 
air blast position for a few seconds. Rotate the 
plug in its adapter and repeat the operations 
until the entire insulator is clean (white). It 


should be noted here that some spark plugs may 
have fused deposits on the lower insulator tips 
that are difficult, if not impossible, to remove. 
Make sure that all cleaning compound is removed 
from the plug. 


File electrodes flat and set gap to .035 inch. 
The gap should be checked only with a round wire 
gage. Use new gaskets when installing plugs, and 
tighten to 25 foot-pounds. 


CHARGING SYSTEM 
(All Except Commercial Chassis with 
Optional Generator) 


The following procedures apply to the charging 
system found on all standard and 693 series cars. 
For 1967 the Commercial Chassis is available 
with a 130 amp rated generator in conjunction 
with a transistorized regulator. The circuit for 
this system is quite different from the one des- 
cribed here. For checking and adjusting proce- 
dures on this Optional Commercial Chassis 
charging system, refer to Notes 53 to 62. 


39. Charging Circuit Precautions 


When performing any tests or adjustments on 
the charging circuit there are certain precautions 
that must be observed or serious damage will 
result to the electrical equipment. 


1. Do not attempt to ‘‘polarize’’ the generator. 


2. Do not short across or ground any of the 
terminals on generator or regulator. 


3. Never operate generator on open circuit. 
Make certain all connections are secure. 


4, Make certain ground polarity of battery and 
ground polarity of generator are the same when 
installing a battery. 


5. When connecting 2 booster battery, make 
certain to connect the negative battery terminals 
together and positive terminals together. 


6. When connecting a charger to battery, con- 
nect charger positive lead to battery positive 
terminal and charger negative lead to battery 
negative terminals. 

7. When recharging battery in the vehicle, be 
sure engine is turned off when battery terminal 
connections are made. This will prevent arcing 
at the terminals which could cause an explosion 
at the battery. 


8. Remove battery cap cover and make sure 
caps are tight before connecting battery cables. 


9. Make sure all electrical accessories are 
turned off when making battery connections, 


40. Preiiminary Charging 
Circuit Checks 


Visually check the charging circuit for the 
following: 


1, Frayed insulation or wiring, 
2, Tightness of mounting bolts, 
3. Corroded or loose connections at generator 


terminals and slip-on connectors at regulator 
terminals, 


41. Analyzing Charging 
System Troubles 
Trouble in the charging system, Fig. 6-31, will 
usually show up as one or more of the following 
conditions; 


a. Indicator Lamp Operation 


The indicator lamp should light when the igni- 
tion switch is turned to the ‘‘on'’ position, and the 


OHM 
_ RESISTANCE WIRE 


REGULATOR 


Fig. 6-31 Basic Charging Circuit 
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engine is not running. Lamp should also glow 
dimly when the ignition switch is in the ‘‘ACC’’ 
position, In addition, the lamp may flash brightly 
when the engine is turned off, 


If the indicator light fails to operate as de- 
scribed above, refer to indicator lamp checking 
procedures, Note 42, 


b. Undercharged Battery (Evidenced by 

Slow Cranking) 

Check for the defects listed in Note 13, 

If battery is consistently undercharged, refer 
to Note 42, 
c. Overcharged Battery (Evidenced by 

Excessive Water Usage) 


1. Check for a defective battery as covered in 
Notes 9, 11 and 12, 


2. If battery is not defective, voltage regulator 
setting is probably too high, Refer to Note Sl. 
42. Testing Indicator Lamp Circuit 


a. Lamp does not Light with Ignition in “‘ON” Position 


1. Disconnect wiring harness connector at 
regulator. 


2. Insert jumper lead, J-9782-1, into wiring 
harness and connect as shown in Fig. 6-32. 

3. Turn ignition switch ‘‘ON’’ for not more than 
10 seconds, 


NOTE: With these connections made for 
longer than 10 seconds, damage to the 20 ohm 
resistance wire may result, 


REGULATOR 
A 


REGULATOR 
ADAPTER 
J-9782-3 


JUMPER LEAD 
J-9782-1 


WIRING HARNESS 
CONNECTOR 


Fig. 6-32 Testing Indicator Lamp Circuit 
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Fig. 6-33 Testing For Opens in Circuit 


4, If lamp does not glow, check for a burned 
out bulb, defective #4 terminal wire, or a de- 
fective printed circuit as described in Section 12, 
Note 17e, 


5. If lamp does glow, remove ground and con- 
nect as shown in Fig, 6-33, 


6. If lamp glows, replace regulator or adjust 
voltage regulator setting, If lamp does not glow, 
leave connections as shown in Fig, 6-33 but con- 
nect a second jumper wire from generator ‘‘F’’ 
terminal to ground, 


‘7, If lamp does not glow, ‘‘F’’ terminal lead 
is open. If lamp glows, field circuit inside gen- 
erator is open. 


b. Lamp Glows when Ignition Switch is ‘OFF’ 


1, Unplug connector at rear of generator; if 
lamp goes out, generator has a shorted diode, 


2, If lamp does not go out, make normal con- 
nections at generator and remove wiring con- 
nector from regulator, 


3. If lamp still does not go out, look for a short 
between #4 lead and #3 lead (or any other lead 
with battery voltage). 


4. If lamp does go out, connect a voltmeter 
between #2 harness terminal and ground, Any 
voltage reading indicates that #2 regulator lead 
is shorted to #3 lead (or another lead with bat- 
tery voltage). No voltage reading indicates a 
relay that is mechanically stuck closed. 
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c. Lamp Glows with Engine Operating at Idle Speed 


The possible causes of this condition are 
covered in Note 43, steps 1, 3, 4, 5 and 6, 


NOTE: If defect has been found and cor- 
rected at this point, no further checks are 
necessary, 


43. Testing Undercharged 
Battery Condition 


This condition, as evidenced by slow cranking, 
can be caused by one or more of the following 
conditions even though the indicator lamp may be 
operating normally. 


1, Check generator drive belt for frayed, worn 
or loose condition, Adjust belt as outlined in 
Notes 49 and 50, 


2. If a battery defect is suspected, check as 
described in Notes 9, 11 and 12, 


3. Inspect all connections to be sure they are 
clean and tight, including the slip connectors at 
the generator, regulator and firewall, Make sure 
that the regulator is properly grounded. Inspect 
the wiring harness for grounds, Clean the bat- 
tery posts and cable clamps to eliminate resist- 
ance, Check with ignition switch on as follows: 


a, With harness connector attached to regula- 
tor, slide test prod into regulator No, 3 terminal, 
and connect voltmeter from test prod to ground, 


b, If reading is zero, circuit is open between 
this terminal and battery, 


c, Connect voltmeter from generator ‘‘F’’ ter- 
minal to ground, 


d. If a voltage reading is obtained, proceed to 
Step 4. 


e. If reading is zero, connect voltmeter from 
regulator ‘‘F’’ terminal to ground, 


f. If reading is obtained, ‘‘F’’ terminal lead 
is open, 


g. If reading is zero, connect voltmeter from 
regulator No, 4 terminal to ground, 


h, If reading is obtained, replace regulator or 
adjust regulator voltage setting, 


i, If reading is zero, circuit is open between 
regulator No, 4 terminal and Ignition Switch, 


4, Connect voltmeter from regulator No, 4 
terminal to ground. Turn Ignition Switch to 
‘““ACC’’ position, If reading is zero, resistor 
connected to ‘‘ACC"’ terminal is open, 


5. If the indicator lamp operates normally, 
checks need not be made on the field relay; go to 
Note 44, However, if the indicator lamp fails to 
go out with the generator in operation, check the 
field relay as follows: 


a, Connect a voltmeter from regulator No, 2 
terminal to ground, 


b, Operate engine slightly above idle speed, 


c. If voltmeter reads 5 volts or above, and the 
indicator lamp fails to go out, replace regulator. 


d, If reading is below 5 volts, connect volt- 
meter from generator ‘‘R’’ terminal to ground, 


e. If reading now is 5 volts or above, lead be- 
tween generator ‘‘R’’ terminal and regulator No, 2 
terminal is defective. 


f, If reading is still below 5 volts, proceed to 
Note 44, 


44. Testing Overcharged Battery 
Condition 


An overcharged battery, as evidenced by ex- 
cessive water usage, can be caused by: 


1. Defective Battery: If a defective battery is 
suspected, check it as described in Notes 9, 11, 
and 12, 


2, Poor Circuit Connections: Inspect all con- 
nections to make sure they are clean and tight, 
particularly the circuit between the battery and 
regulator No, 3 terminal, and the regulator 
ground, 


3. High Voltage Regulator Setting: If no circuit 
defects are found, yet the battery remains over- 
charged, proceed to Note 51 - ‘‘Adjusting Volt- 
age Regulator Setting.’’ 


45. Generator Output Test 
1, Disconnect negative battery cable, 


2. Disconnect battery lead from ‘‘BAT’’ ter- 
minal of generator. 


3. Connect ammeter between disconnected lead 
and “‘BAT’’ terminal of generator (Fig. 6-34), 


NOTE: If car is equipped with air condition- 
ing the red A/C feed wire should be secured 
with the lead that was disconnected in step 2. 


4, Connect positive lead of voltmeter to ‘‘BAT”’ 
terminal of generator and negative lead to ground, 
Fig. 6-34, 
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Fig. 6-34 Generator Output Test Leads 


5. Remove wiring connector from back of gen- 
erator, Fig. 6-34, 


6. Connect jumper wire J-21053 from ‘‘BAT’’ 
terminal of generator to ‘‘F’’ terminal on back 
of generator, Fig, 6-34. 


7. Reconnect negative battery cable, 


8. Start engine, turn on high beam headlights 
and place Automatic Climate Control selector 
lever in second AUTOMATIC position, 


9, Slowly increase engine speed to 2,000 RPM 
and note ammeter reading. 


NOTE: As engine speed is increased, do 
NOT allow voltage to exceed 16 volts, If voltage 
reaches 16 volts before 2,000 RPM, stop, Read 
ammeter at this point. 


10, If output is within 10 amperes of rated out- 
put as stamped on generator housing for non-air 
conditioned cars, or within 15 amperes of rated 
output for air conditioned cars, generator is in 
satisfactory condition, proceed to Note 51. 


If ammeter fails to read as specified above, 
generator must either be repaired and retested 
or replaced before voltage regulator settings are 
attempted, 


46. Generator 
Removal and Disassembly 
(All Except Commercial Chassis with 
Optional Generator) 


For 1967 the Commercial Chassis is available 
with a 130 amp rated generator. For removal, 
disassembly, testing, assembly and installation of 
this unit, refer to Notes 53 through 62. 


a. Removal 
1. Disconnect battery ground cable at battery. 


2. Disconnect wires and multiple connector 
from generator, 


3. Remove generator link adjusting screw. 


4, Remove front nut and washer from locating 
stud on exhaust manifold, 
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Fig. 6-35 Generator Cut-Away View 


5. Disconnect drive belt from generator pulley, 7. Separate drive end frame from rotor shaft 


and remove large inner collar, 
6. Remove two screws that hold generator sup- 


port bracket to exhaust manifold, 8. Remove three nuts and lockwashers that hold 


diode and stator leads to heat sink, disconnect 
7, Position generator away from support brace leads and separate stator from slip ring end 
and slide generator with support bracket off lo- frame, Fig, 6.36: 


ee ee ee weMppuit racxet 
cating stud on manifold, 
9, Remove two screws and flat washers that 


hold brush holder assembly to slip ring end frame 
b. Disassembly 


1, Remove four through bolts securing drive CAPACITOR = BRUSH HOLDER ASSEMBLY _—_ HEAT SINK 
. . s / 
end frame to slip ring end frame, Fig, 6-35, 


2, Separate drive end frame, with rotor, from 
slip ring end frame, Be sure that stator frame 
stays with slip ring end frame. 


CAUTION: Brushes should be cleaned as 
soon as possible to prevent grease from soak- 
ing into brushes, 


3, Remove brush springs, which will now be 
loose, 


4. Cover roller bearing in slip ring end frame 
with a piece of tape to prevent entry of dirt or 
other foreign material, 


5. Insert a 5/16 inch Allen wrench into hex 
head hole in pulley end of rotor shaft and loosen 
pulley retainer nut, 


NEGATIVE DIODE ATTACHING NUT 
STATOR LEAD POSITIVE DIODE 


6. Remove pulley retainer nut, washer, pulley, 
fan and small outer collar from rotor shaft, Fig. 6-36 Slip Ring End Frame 
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Fig. 6-37 Heat Sink Disassembled 


and remove brush holder assembly from end 
frame. 


10, The heat sink should not be removed unless 
visual inspection indicates need for replacement. 
Refer to Note 47b. 


47. Generator Components, Inspection, 
Testing and Replacement 
(All Except Commercial Chassis with 
Optional Generator) 


a. Brush Holder Assembly 


1, Inspect brush springs for any evidence of 
damage or corrosion, 


DIODE TESTER, J-21008, LEADS 


Fig. 6-38 Diode Checking 


2. Inspect brushes for signs of wear and brush 
pigtails for signs of fraying. 


3. Inspect brush holder for signs of cracks, 


NOTE: The brush holder assembly, includ- 
ing brushes, is serviced as an assembly. 


b. Heat Sink 
1. Inspect heat sink for signs of cracks. 


2, If necessary, replace heat sink by removing 
two terminal bolts and capacitor lead retaining 
screw, Carefully note arrangement of parts so 
that BAT and GRD terminals are replaced in the 
same order, Fig. 6-37. 


c. Diodes 


1. Make sure that stator is disconnected and 
that each diode lead is disconnected. 


2. Connect Test Light, J-21008, leads across 
each diode, first in one direction and then in the 
other, Fig. 6-38. 


NOTE: When performing these tests, use 
only Test Light, J-21008. 


3. If lamp lights in both directions, or fails to 
light in either direction, diode is defective. When 
checking a good diode, lamp will light in only one 
direction. 


4, If necessary to replace diode, support inside 
of end frame or heat sink with Diode Support, 
J-9717-2, and press out diode with Diode Re- 
mover, J-9717-1, and a vise, Fig. 6-39. 


CAUTION: Do not remove diode by striking 
with a hammer as shock may damage other 
diodes, 
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Fig. 6-39 Diode Removal 


5. Support outside of end frame or heat sink 
around diode hole with Diode Support, J-9717-2, 
and press new diode into position with Diode In- 
staller, J-9600-2, and a vise, Fig, 6-40. 


6, Test new diode as described in steps 2 and 3, 


d. Capacitor 


Once the capacitor has been removed, the case 
will become deformed and the capacitor will not 
fit tightly if re-installed. For this reason a ca- 
pacitor should not be removed unless defective, 


1, Test capacitor while it is mounted in the 
slip ring end frame. Correct capacity is .5-mi- 
crofarad plus or minus .1 microfarad, 


2, If necessary to replace capacitor, remove 
screw securing lead to heat sink and remove 
lockwasher, flat washer, and black insulator. 


3. Press capacitor out from outside of end 
frame toward inside using Diode Remover, 
J-9717-1, and a vise, 


CAUTION: Do not remove capacitor by 
striking with a hammer as shock may damage 
diodes, 


Fig. 6-40 Diode Installation 
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Fig. 6-41 Stator Checking 


4, Press new capacitor in from inside end 
frame toward outside, using Diode Installer, 
J-9600-2, and a vise, 


5. Reassemble capacitor lead to heat sink care- 
fully noting arrangement of parts, Fig. 6-37 and 
secure lead to heat sink with attaching screw. 


e. Stafor 
l. Make sure stator leads are disconnected. 


2, Check stator windings for grounds or opens, 
using a 110-Volt Test Lamp, Fig, 6-41. 


GROUNDS - If test lamp lights when connected 
from any lead to stator frame, windings are 
grounded, 


OPENS - If lamp fails to light when successively 
connected between each pair of stator leads, wind- 
ings are open, 


SHORTS - A short circuit in the stator windings 
is difficult to find due to the low resistance in 
the windings. However, if all other electrical 
checks are normal and generator still fails to 
supply rated output, it is an indication that the 
Stator windings are probably shorted, 


3. If necessary to replace stator, it must be 
replaced as a unit. 


f. Rotor 


1, Test rotor for grounds or opens with the aid 
of 110-Volt Test Lamp, Fig. 6-42, 
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Fig. 6-42 Rotor Checking 


GROUNDS - Connect test lamp from either slip 
ring to rotor shaft or rotor poles, If lamp lights, 
field winding is grounded, 


OPENS - Connect the leads of the test lamp to 
each slip ring. If lamp fails to light, winding is 
open, 


SHORTS - Connect a 12-volt battery and am- 
meter in series with slip rings and note ammeter 
reading. If above 2,6 amperes, it is an indication 
that a shorted winding exists, 


2. Inspect slip rings. If they are dirty, they 
may be cleaned and finished with 400 grain, or 
finer, polishing cloth. Spin rotor in a lathe to 
insure that slip rings are cleaned evenly with no 
flat spots, 


3. If necessary, slip rings that are out of round 
or rough should be turned in a lathe to ,001 inch 
maximum indicator reading. Finish with a 400 
grain or finer polishing cloth, 


4, If necessary replace rotor as a unit. 


g. Ball Bearing—Drive End Frame 


1, Check ball bearing in drive end frame for 
roughness, 


2. If necessary to replace bearing, remove 
three cap screws that hold bearing retainer plate 
to end frame and remove retainer plate and 
gasket. Discard gasket. 


NOTE: Inspect felt seal in retainer plate, 
If seal is hardened or excessively worn, dis- 
card retainer plate. 


3. Support inside of end frame with a hollow 
cylinder to prevent breakage of end frame. 


4, Press bearing and lubricant retainer out of 
end frame, using a collar or tube that just fits 
bore of end frame, Press from outside of end 
frame toward inside, Discard bearing and lubri- 
cant retainer, 


5. Install new bearing and new lubricant re- 
tainer in bore of end frame, Make sure bearing 
is square in bore of end frame, 


6. Press bearing in from inside of end frame 
toward outside, using a collar or tube that just 
fits over bearing outer race. 


7. Saturate felt seal in retainer plate with en- 
gine oil. 


8. Install retainer plate using new gasket on 
end frame and secure with three attaching screws. 
Tighten screws to 28 inch-pounds. Bend edges 
of retainer screws over sides of retainer plate 
to prevent screws from becoming loose. 


h. Roller Bearing—Slip Ring End Frame 


The roller bearing in the slip ring end frame 
should be replaced if its lubricant supply is ex- 
hausted, No attempt should be made to relubri- 
cate and re-use the bearing. 


1, If necessary to replace bearing, support 
inside of end frame with a hollow cylinder to 
prevent breakage of end frame, 


2, Press bearing and seal retainer out of end 
frame, using a tube or collar that just fits bore 
of end frame, Press from outside of end frame 
toward inside, Discard bearing and seal retainer, 


3. Install new bearing in bore of end frame 
from outside of end frame toward inside. Make 
sure bearing is square in bore, 


4, Support inside of end frame with a hollow 
cylinder to prevent breakage of end frame, 


5. Place a flat plate over bearing and press in 
until bearing is flush with outside of end frame. 


6, Saturate felt seal in new seal retainer with 
engine oil and install seal retainer in bore of end 
frame, Press retainer in until it bottoms against 
bearing. 


48. Generator 
Assembly and Installation 
(All Except Commercial Chassis with 
Optional Generator) 


a. Assembly 


1, Install brush holder assembly on slip ring 
end frame and secure with two screws and flat 
washers, Tighten screws to 12 inch- pounds. 
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2, Install stator into slip ring end frame with 
three stator leads projecting near connecting 
terminals, 


3. Connect end frame diode leads, heat sink 
diode leads, and stator leads to their respective 
terminals, and install retaining nuts and lock- 
washers, 


4, Clean brushes with soft dry cloth to remove 
any traces of lubricant, 


5. Install brush springs and brushes into brush 
holder and insert a straight wire or pin through 
hole in end frame and holes in bottom of brush 
holder, This will hold brushes until rotor is as- 
sembled into end frame, 


6, Install large inner collar over rotor shaft. 
7. Install drive end frame over rotor shaft. 


8, Install small outer collar, fan, and pulley 
over rotor shaft with hub of pulley facing down- 
ward, and secure with lockwasher and nut. 


9. Insert a 5/16 inch Allen wrench into hex 
head hole in end of rotor shaft and tighten nut to 
55 foot- pounds, 


10, Clean slip rings with a soft dry cloth to 
remove any trace of lubricant, 


11, Position the two end frames in reiation to 
each other as shown in Fig, 6-35, Adjusting lug 


ty +t 


should be directly above ‘‘R’’ and ‘‘F’’ terminals, 


12, Install rotor, complete with drive end 
frame, into slip ring end frame, and retain with 
four through- bolts, 


13, Remove wire or pin projecting through rear 
of slip ring end frame, allowing brushes to seat 
on slip rings. 


b. Installation 


1, Slip generator over locating stud on exhaust 
manifold and loosely install generator link ad- 
justing screw. 


2, Install support bracket with attaching cap 
screws over locating stud on manifold and loosely 
install screws, 


3, Install washer and nut over locating stud and 
secure finger tight. 


4. Tighten support bracket-to-manifold screws 
to 18 foot- pounds, 


5. Install drive belt on generator pulley, 


6. Adjust generator drive belt as described 
in Note 49 or 50, 


7. Connect wires and multiple connector to 
generator, 


8. Connect battery ground cable at battery, 


49. Generator Belt Adjustment 
(All Except 693) 


On dual belt drives, if it is necessary to replace 
one belt, replace both belts so that equal tension 
is taken by each belt, 


a. Checking Belt Tension 


1, Place Belt Tension Gage, J-7316, on drive 
belt mid-way between pulleys. 


2, Check gage reading. Proper belt tension for 
a used belt is 55 to 70 foot-pounds and for a new 
belt, 100 foot-pounds, If belt tension is incorrect, 
adjust belt as described in part b of this Note, 


b. Adjusting Belt Tension 


1. Loosen generator link adjusting screw and 
nut over locating stud, 


2, Move generator as required until correct 
belt tension is obtained on gage, 


3, Tighten generator link adjusting screw to 
10 foot- pounds, 


4, Tighten nut on locating stud to 18 foot- 
pounds, 


50. Generator Belt Adjustment 
(693 Only) 

On dual belt drives, if it is necessary to replace 
one belt, replace both belts so that equal tension 
is taken by each belt. 

a. Checking Belt Tension 


1. Place Belt Tension Gage, J-7316, on either 
drive belt mid-way between pulleys, 


2, Check gage reading. Proper belt tension for 
a used belt is 55 to 70 foot-pounds and for a new 
belt, 100 foot-pounds, If belt tension is incorrect, 
adjust belt as described in part b of this Note, 
b. Adjusting Belt Tension 


1, Loosen generator link adjusting screw, 


2, Move generator as required until correct 
belt tension is obtained on gage, 


6-40 ENGINE ELECTRICAL SYSTEM (324) 


oe ae 


Harness 


To “Ign.” 
Brn./Wht. ——> Switch 


Regulator 


Normal Lead To 
“Bat.” Terminal 


Red Feed Wire 
For Air Conditioning 


Red —-——— 

Red Wire 

To #3 Regulator 
Terminal 


“me 


Normal 
Connector 

To ah * a & ad 
Terminals 


Generator =F 


Fig. 6-43 Voltage Regulator Test Leads 


3. Tighten generator link adjusting screw to 
10 foot- pounds, 


51. Regulator Tests and Adjustments 
(All Except Commercial Chassis with 
Optional Generator) 


The voltage regulator unit limits voltage to the 
value to which the unit is adjusted, Tests should 
be made at normal operating temperature. 

a. Checking Voltage Regulator Setting 


1, Disconnect negative battery cable, 


2. Disconnect battery lead from ‘‘BAT”’ ter- 
minal of generator. 


3. Connect ammeter between disconnected lead 
and ‘‘BAT’’ terminal of generator, Fig, 6-43. 


NOTE: If car is equipped with air condi- 
tioning the red A/C feed wire should be secured 
with the lead that was disconnected in step 2. 


4, Connect positive lead of voltmeter to ‘‘BAT”’ 


terminal of generator and negative lead to ground, 
Fig. 6-43. 


5. Reconnect negative battery cable. 


6, Start engine and allow to idle for 15 minutes 
to establish regulator operating temperature. 


7. Move load control to 1/4 ohm position with 
engine at idle. 


CAUTION: If 1/4 ohm is applied at higher 
than idle speed, an incorrect voltage reading 
will result. 


8. Cycle the regulator by detaching then re- 
connecting the harness connector at the regulator, 


9, Bring engine speed up to 2000-2200 rpm; 
note ambient temperature and voltage setting. 
Compare with specifications in chart on Page 
6-41. 


10. Connect a jumper wire from the base of the 
regulator unit to a good ground and note voltage 
reading. 


(325) ENGINE ELECTRICAL SYSTEM 6-41 
ol a ing eg a 


If voltage reading changes when regulator base 
is temporarily grounded, regulator is poorly 
grounded and voltage reading is inaccurate. Cor- 
rect situation before taking final voltage reading. 


Regulator 
Ambient 
Temperature 


11, [f regulator ground is all right and a voltage 
reading outside the specified operating range is 
observed, an incorrect voltage regulator setting 
or defective regulator unit is indicated, Proceed 
to part b for adjusting procedures, 


A voltage reading within the specified range 
indicates a properly functioning charging system. 
Some systems may require a finer adjustment 
within this range. See part b below, If the fine 
adjustment fails to result in a proper battery 
condition over a reasonable period of time, and 
the generator continues to pass the output test, 
the voltage regulator should be replaced, 


b. Adjusting Voltage Regulator Setting 


1, With tester lead connection still as in part 
a, Fig. 6-43, proceed as follows: 


2, Detach regulator harness connector, remove 
cover, reconnect harness connector, 


ADJUSTING SCREW 


(TURN TO ADJUST 
VOLTAGE SETTING) 


Fig. 6-44 Adjusting Voltage Setting 


3. Turn adjusting screw as shown in Fig, 6-44, 


4, For undercharged battery raise setting to 
upper part of specification range. 


5. For overcharged battery lower setting to 
lower part of specification range. 


NOTE: Always make final setting by turning 
screw clockwise. This insures that spring 
holder will be against head of screw. If it is 
necessary to turn screw counterclockwise, turn 
until screw head is approximately 1/8 inch 
above adjusting bracket, then pry holder up 
against screw head and turn clockwise to make 
setting, 


6, After making setting, cycle by disconnecting 
then reconnecting harness connector at regulator, 


7. Operate engine at 2000-2200 rpm and note 
setting, Re-adjust if necessary, Always cycle 
(Step 6) before reading final voltage setting, 


8. This procedure has adjusted the setting while 
operating on the upper or shorting contacts, Pro- 
ceed to adjust the setting in the lower or series 
contacts as follows, 


9. Slowly decrease engine speed from the 2000- 
2200 rpm value and observe voltmeter, When 
operation changes from upper to lower contacts, 
voltmeter reading should suddenly decrease a few 
tenths of a volt, Compare difference in voltage 
readings with specifications, 


10, To decrease the difference in voltage be- 
tween upper and lower contact operation, turn 
the nylon nut, Fig. 6-45 clockwise a slight 
amount, To increase the difference, turn nylon 
nut counterclockwise. If this adjustment is made, 
the voltage setting must be re-checked as covered 
in Steps 1 through 9, 


AIR GAP 
(LOWER POINTS 
JUST TOUCHING) 


TURN NUT TO 
SET AIR GAP 


Fig. 6-45 Checking Voltage Regulator Air Gap 
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UPPER CONTACT ARM 
(BEND TO ADJUST 
POINT OPENING) 


POINT OPENING 
(LOWER POINTS 
JUST TOUCHING) 


Fig. 6-46 Checking Voltage Regulator Point Opening 


CAUTION: Do not attempt to check regu- 
lator except when mounted on car and properly 
grounded, Operation without ground will de- 
stroy regulator. 


ll. If voltage operation is erratic, and if the 
regulator cannot be adjusted to a steady value, 
replace the regulator. Do not attempt to clean 
the contact points, 


NOTE: Always remove harness connector 
at regulator when removing or replacing cover 
to avoid accidental grounds and consequent 
damage to regulator, 


52. Regulator Mechanical Adjustments 
(Off Car) 
(All Except Commercial Chassis with 
Optional Generator) 


a. Voltage Regulator—Point Opening 


1, With lower set of contact points just touch- 


ARMATURE STOP 
(BEND TO ADJUST 
POINT OPENING) 


POINT OPENING 


Fig. 6-47 Checking Field Relay Point Opening 


ing, insert a .014 inch feeler gage between upper 
set of contact points, and adjust by bending upper 
contact arm, Fig. 6-46. 


CAUTION: Be careful not to bend hinge. 


b. Voltage Regulator—Air Gap 


1. With lower set of contact points just touch- 
ing, insert a .060 inch feeler gage between arm- 
ature and coil core, and adjust by turning nylon 
nut located on contact support, Fig. 6-45. 


c. Field Relay—Point Opening 


1, With relay contact support spring resting 
against armature stop, insert a .030 inch feeler 
gage between contact points, and adjust by bend- 
ing armature stop, Fig. 6-47. 


CHARGING SYSTEM 
(COMMERCIAL. CHASSIS WITH OPTIONAL GENERATOR ONLY) 


53. Charging Circuit Precautions 


When performing any tests or adjustments on 
the charging circuit there are certain precau- 
tions that must be observed or serious damage 
will result to the electrical equipment. 


1. Do not attempt to ‘‘polarize’’ the generator. 


2, Do not short across or ground any of the 
terminals on generator or regulator, 


3. Never operate generator on open circuit. 
Make certain all connections are secure, 


4, Make certain ground polarity of battery and 
gre nd polarity of generator are the same when 
installing a battery. 


5. When connecting a booster battery, make 
certain to connect the negative battery terminals 
together and positive terminals together, 
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ACCESS PLUG TO 
VOLTAGE ADJUSTMENT 


“F" TERMINAL 
No, 2 TERMINAL 


No. 3 TERMINAL 


No. 4 TERMINAL 


Fig. 6-48 Transistor Regulator 


BATTERY JUNCTION 
BLOCK 


6. When connecting a charger to battery, con- 
nect charger positive lead to battery positive 
terminal and charger negative lead to battery 
negative terminal, 


7, When recharging battery in the vehicle, be 
sure ignition is turned off when battery terminal 
connections are made, This will prevent arcing 
at the terminals which could cause an explosion 
at the battery. 


8. Remove battery cap cover and make sure 
caps are tight before connecting battery cables. 


9, Make sure all electrical accessories are 
turned off when making battery connections. 


54. Preliminary Charging Circuit Checks 


Visually check the charging circuit for the 
following: 


1, Frayed insulation or wiring. 


2. Tightness of mounting bolts, 


SWITCH 


— 


r REGULATOR 


F2 
® 


Cy) FIELD () 


GENERATOR 


Fig. 6-49 Basic Charging Circuit 
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3. Corroded or loose connections at generator 
terminals and slip-on connectors at regulator 
terminals, 


55. Analyzing Charging 
System Troubles 


The checking procedures outlined in Note 56 
assume that some malfunction has occurred in 
the charging system and that it is necessary to 
determine what is causing the malfunction. Since 
the charging system consists of four basic units-- 
the regulator, the generator, the wiring and the 
battery--it is important to determine which unit 
is causing the trouble in order that the proper 
unit may be repaired or replaced. 


The transistor regulator has an adjustment 
provision which may be used to tailor the volt- 
age limit for unusual operating conditions that 
result in overcharged or undercharged batteries. 
An adjustment of the regulator may be sufficient 
to correct the under or overcharged battery con- 
dition, In the event that the regulator is found to 
be faulty, it should be replaced. 


If the generator is the cause of the malfunction, 
it may either be replaced or repaired as de- 
scribed in Notes 60, 61 and 62, 


Any wiring deficiencies must be repaired or 
the faulty wiring should be replaced. 


The battery should be checked to determine 
its condition in accordance with Notes 9, 11 and 
12 and replacement may be indicated, 


The troubleshooting procedures for the regu- 
lator are described in Note 58, 


56. Testing Ammeter Circuit 


a. The Ammeter Indicates A Discharge With All 
Accessories ‘Off’ and the Ignition Switch In the 
““Off’’ Position. 


1, There is the possibility that a stuck relay 
could cause this condition which would lead to a 
discharged battery. To check this possibility, 
remove the connector body from the regulator 
terminals: 


a. If the ammeter continues to show a dis- 
charge, the problem is elsewhere on the vehicle 
and an unwanted ground exists. 


b. If the ammeter no longer shows a discharge, 
either a stuck relay exists or there is an unwanted 
short in the wiring. To check wiring, connect a 
voltmeter between the regulator No. 2 terminal of 
the connector body and ground. (Ignition switch 
must be ‘‘off’’ and connector body is still removed 
from regulator.) A voltage indication on the meter 
indicates a short between the wire leading to the 
No, 2 terminal and a wire containing battery volt- 
age (the wire leading to the regulator No. 3 ter- 
minal could be suspected). No voltage indication 
on the meter indicates a stuck relay and the 
regulator should be replaced, 


b. The Ammeter Indicates A Discharge With All 
Accessories “‘Off’’ and the Engine In Operation 
At Idle Speed. 


1. There is the possibility that an open relay 
or an open regulator field circuit exists. To 
check this, first connect a jumper between the 
regulator base and a good ground. If the am- 
meter now shows a slight charge, the regulator 
does not have a good ground, If the grounding of 
the base makes no difference on the ammeter 
indication, proceed with step 2. 


2. Connect a voltmeter between the regulator 
No, 2 terminal and ground. No reading on the 
meter indicates an open between the regulator 
No, 2 terminal and the battery. Wiring and switch 
should be checked to locate the open circuit, If 
battery voltage is noted at the No. 2 terminal, 
proceed to step 3. 


3. Now connect voltmeter between the regulator 
“‘F’’ terminal and ground. If no reading is noted, 
the regulator should be replaced, If 10 volts or 
more are available, place voltmeter between the 
generator ‘‘F’’ terminal and ground. If no reading 
is noted, the lead from the generator ‘‘F”’ 
terminal to the regulator ‘‘F’’ terminal is open 
and should be replaced. If the reading is approxi- 
mately 10 volts, or more, proceed to Note 57. 


c. If Ammeter Operation Seems Proper, But An 
Over or Undercharged Battery Exists, 
Proceed To Note 57. 


57. Generator Output Test 


To check for an undercharged battery con- 
dition, as evidenced by slow cranking, follow the 
procedure beginning with Step 1. For an over- 
charged battery, as evidenced by excessive 
battery water usage, begin with Step 9. 
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1. Connect an ammeter in the circuit at the 
generator ‘‘BAT’’ terminal, Fig. 6-55. 


2. Connect a voltmeter from ‘‘BAT’’ terminal 
of generator to ground, Fig. 6-55. 


3. Disconnect normal lead to ‘‘F2’’ terminal 
and connect a jumper wire between ‘‘F2’’ terminal 
and ground, Fig. 6-55. 


4. Disconnect normal lead to ‘‘Fl’’ terminal 
and connect a jumper lead from the generator 
‘‘Fl’’ terminal to the generator ‘‘BAT’’ terminal. 


5. Start engine, turn on high beam headlights, 
and place Automatic Climate Control selector 
lever in second AUTOMATIC position and insert 
1/4 ohm resistor. 


6. Slowly increase engine speed to 2,500 RPM 
and note ammeter reading. 


BATTERY 


LEADS REMOVED FROM 


JUMPER #1 “Fi” AND “F2” TERMINALS 


AMMETER 


GENERATOR 


NOTE: As engine speed is increased, vary 
load control so that voltage does NOT exceed 
16 volts. 


7. If output is within 15 amperes of rated out- 
put, generator is in satisfactory condition. 


NOTE: Checking generator output in this 
manner may allow generator to show 5 - 10% 
more amperage than shown in specifications. 
Be sure test ammeter has at least 150 amps 
capacity. 


a. If current output is lower than that specified, 
repair the generator as described in Notes 60 
and 61. 


1. If generator failure was caused by a 
defective stator or diodes, the repaired generator 
may be replaced on the car and no further checks 
are needed on the system. 


2. If the generator failure was caused by 
a defective field winding, the repaired generator 
may be replaced on the car, and the following 


REGULATOR 


Fig. 6-55 Generator Output Test Leads 


6-46 ENGINE ELECTRICAL SYSTEM (330) 


JUNCTION 


SS. GE, UE, EA GES? 
| TA 


GENERATOR 


INDICATOR 
LAMP 


JUMPER LEAD 


REGULATOR 


Fig. 6-56 Testing Wiring For Hi Resistance 


checks, beginning with Step 8 must be made to 
locate possible damage to the regulator. 


b. If the current output meets the specifications, 
the generator is okay -- proceed with Step 8. 


8. Remove jumper leads, ammeter, and volt- 
meter from generator and proceed with Step 9. 


9. Connect a jumper between the No. 3 and No. 
2 terminals, Fig. 6-56. Slide prods into the con- 
nector body to make connections. Do not leave 
jumper lead in this position longer than 5 minutes. 


10. Connect voltmeter positive lead to battery 
positive post and voltmeter negative lead to regu- 
lator No, 3 termina]. Turn the ignition switch 
‘fon’, Fig. 6-56. Read the voltage drop. 


11. Connect voltmeter positive lead to regulator 
mounting bolt, and voltmeter negative lead to 


battery negative post with jumper lead in position, 
See Part 2, Fig. 6-56. Record the voltage drop. 


Add the voltage from Step #10 voltage from 
Step #11 to get the Total Voltage Drop. 


a. If total voltage drop is greater than .25 volt, 
check involved system wiring and ground circuits 
for high resistance. Check regulator for proper 
ground. 


b. If total voltage is less than .25 volt, remove 
jumper lead between No. 2 and No. 3 terminals, 
if present, and proceed as follows: 


12. Operate the engine at approximately 1500 
rpm for 15 minutes with Lower beam headlights 
‘‘on.’’ Tool J-8529 should be placed on the regu- 
lator cover. With engine running, record voltage 
reading with voltmeter connected from the regu- 
lator No. 3 or Ne. 4 terminal to ground. (Either 
terminal is satisfactory for this check provided a 
lead is connected to it.) See Fig. 6-57. 
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Fig. 6-57 Testing Voltage Regulator Adjustment 


Read voltage setting and compare with specifi- 
cations below. Ambient temperature is measured 
on tool J-8529, 


VOLTAGE TABLE 


Ambient Temperature 65° 85° 105° 125° 145° 165° 185° 

Normal Voltage Setting 14.1 13.9 13.7 13.6 13.4 13.2 13.1 
to to to to to to to 
14.9 14.7 14.5 14.3 14.2 14.0 13.8 


NOTE: If actual voltage is not within the 
specified range, remove access plug from regu- 
lator cover and note the position of the plastic 
screw slot beneath the plug. The slot will be 
lined up with one of the divisions or lines cast 
on the regulator cover. For each division the 
slot has been moved clockwise from the middle 
position (‘‘O’’ position) or toward the ‘‘+’’ cast 
on the cover, add 0.3 volt to the above specified 
range for the proper specified voltage limits. 
For each division the slot has been moved 
counterclockwise from the middle (‘‘O’’ po- 


sition) or toward the ‘‘-’’ on the cover, subtract 
0.3 volt from the above specified range for the 
proper specified voltage limits. As an example, 
assume that the slot is lined up with the second 
line from the ‘‘O”’ nearest the ‘'+’’ mark. This 
position would require adding of 0.6 volt to the 
specification voltage shown in the specification 
table. The limits at 125° would become 13.5 to 
15.5 volts instead of the 12.9 to 14.9 volts 
specified for the middle or ‘‘O’’ position. 


If the actual regulating voltage as checked is 


Pe 
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not within the voltage range specified for the 
measured ambient temperature, the regulator 
should be replaced. 


13. If the actual regulating voltage as checked 
in Step 12 is within the voltage range specified 
for the measured ambient temperature, the charg- 
ing system operation is satisfactory. However, 
the voltage setting of the regulator needs to be 
changed to a different value to meet the battery 
charging requirements of the type of driving being 
done. To adjust the voltage setting properly, refer 
to Note 59. 


58. Checking Voltage Setting 


The desired voltage regulator setting is one 
which keeps the battery in a satisfactory state of 
charge (3/4 charge or more) without causing ex- 
cessive battery overcharge (as evidenced by 
excessive battery water usage). 


The ‘‘normal’’ setting (values shown in the 
“Voltage Table’’ above) usually will be satis- 
factory for the vehicle operated in average type 
service conditions. However, if operating service 
conditions are above or below average, the voltage 
regulator setting must be adjusted or tailored to 
adapt it to the battery and type of service 
conditions. 


Either of two conditions may persistently exist 
which indicate the need for adjusting the regulator 
setting: (1) battery is being overcharged, (2) 
battery remains undercharged. Corrections should 
be made as follows: 


1. If the battery uses too much water at the 
“‘normal’’ setting, reduce the voltage setting ap- 
proximately 0.3 volt and check for decreased 
battery water usage over a reasonable period. If 
necessary, repeat this process until the battery 
remains charged with a minimum use of water. 


2. If the battery is consistently undercharged 
(evidenced by inability to crank the engine) at the 
“‘normal’’ setting, increase the voltage setting 
0.3 volt and check for improved condition over a 
reasonable service period. If necessary, repeat 
this process until the battery remains charged 
with a minimum use of water. 


59. Adjusting Voltage Regulator 
Setting (Fig. 6-58) 


To adjust the voltage setting of the tran- 
sistorized regulator, remove the access plug from 
the regulator. Then for an undercharged battery 
insert screwdriver into slot and turn clockwise 
one notch (0.3 volt) to increase the setting. For an 
overcharged battery, turn counterclockwise one 
notch (0.3 volt) to decrease setting. See Fig. 
6-58. Then check for an improved battery con- 


PIPE PLUG 


Fig. 6-58 Adjusting Voltage Regulator Setting 


dition over a service period of reasonable length. 
If necessary, repeat the above procedure for a 
higher or lower setting. 


60. Generator—Removal and 
Disassembly (Commercial 
Chassis with Optional 
Generator Only) 


a. Removal (Fig. 6-59) 


l. Disconnect battery ground cable at battery. 

2. Disconnect wires from ‘‘BAT’’, “GRD”, 
‘FY’ and ‘‘F2’’ terminals at the generator. Also 
disconnect any leads from the ‘‘AC’’ terminals. 

3. Remove generator link adjusting screw. 

4. Remove two nuts and lock washers from 
mounting bolts at front and rear of generator 
mounting bracket. 


5. Disconnect drevdnbelt from generator pulley. 


6. Remove two bolts securing generator to 
mounting bracket. 


7. Remove generator from vehicle, leaving 
mounting bracket in car. 
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Fig. 6-59 A. C. Generator 


b. Disassembly (Fig. 6-60) 


1. Remove four through bolts securing drive 
end frame to slip ring end frame, Fig. 6-60. 


2, Separate drive end frame, with rotor, from 
slip ring end frame by tapping lightly on mounting 
lugs with a plastic mallet. 


CAUTION: To prevent damage to the brushes 
during this operation, insert a through bolt in- 
to the slip ring end frame and lift the brushes 
off the slip rings. 


NOTE: Brushes should be cleaned as soon 
as possible to prevent grease from soaking into 
brushes. 


3. Remove stator assembly from heat sink end 
frame by removing the three AC leads from the 
AC terminals and tapping the heat sink away 
from the stator. 


4. To remove brushes proceed as follows: 


a. Remove retaining clip from brush holder 
pivot and remove both brushes and brush springs. 


b. Remove two nuts with lock washers and flat 
washers from ‘‘F1”’ and ‘‘F2’’ terminals. 


c. Remove studs from heat sink end frame and 
remove brush assemblies. 


5. Cover slip ring roller bearing on rotor shaft 
with a rag and tape securely to prevent collecting 
dirt or other foreign material. 


6, Block pulley-fan assembly and remove pul- 
ley retainer nut, washer, pulley-fan assembly, 
woodruff key and spacer from rotor shaft. 


7. Remove rotor assembly by removing four 
screws holding bearing retainer plate to drive end 
frame and separate drive end frame from rotor 
assembly. 


8. The heat sink should not be removed unless 
inspection indicates need for replacement. Refer 
to Note 61B. 


TT 
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Fig. 6-60 Generator Cut-Away View 


61. Generator Components, Inspection, d. Cut diode leads in three places as shown in 


Testing and Replacement 
(Commercial Chassis with 
Optional Generator Only) 
a. Brush Holder Assembly 
1. Inspect brush springs for any evidence of 
damage or corrosion. 
2. Inspect brushes for excessive wear and 
brush pigtails for signs of fraying, Fig. 6-65, 
3. Inspect brush holders for signs of cracks. 
NOTE: The brush holder assembly, includ- 
ing brushes, is serviced as an assembly, 
b. Heat Sink 
1, Inspect heat sink for signs of cracks. 
2. If necessary, replace heat sink by removing 
two terminal bolts and capacitor lead retaining 
screw. Carefully note arrangement of parts so 


that BAT and GRD terminals are replaced in the 
same order. 


To remove heat sink proceed as follows: 
a. Perform steps 1 through 4 of generator dis- 
assembly, Note 59b. 
b, Loosen ‘‘BAT’’ terminal lock nut so that 
“BAT” terminal stud moves freely. 


c. Remove two screws with lock washers and 
flat washers holding heat sink to end frame, 


Fig, 6-62, and remove heat sink from end frame. 


c. Diodes 


1. Make sure that stator is disconnected and 
that each diode lead is disconnected. 


2. Connect Test Light, J-21008, leads across 
each diode, first in one direction and then in the 
other, Fig. 6-61. 


OHMMETER PRODS 


(TOUCH TO DIODE CASE 
AND DIODE LEAD) 


Fig. 6-61 Diode Checking 
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NOTE: When performing these tests, use 
only Test Light, J-21008 or an ohmmeter. 


Diodes may also be checked for defects with an 
ohmmeter as shown in Fig. 6-61. To check each 
diode, connect one of the ohmmeter leads to the 
diode case, and the other ohmmeter lead to the 
diode lead, and note the ohmmeter reading. Then 
reverse the ohmmeter lead connections and note 
the reading. Ohmmeter readings may vary con- 
siderably when checking diodes, but if both read- 
ings are 300 ohms or less, the diode is defective. 
Also, if both readings are greater than 300 ohms, 
the diode is defective. A good diode will give one 
low and one high reading. When checking each 
diode, push and pull on the diode lead to catch 
loose connections, and use an ohmmeter with a 
scale on which the 300 ohm value can be ac- 
curately read. 


3. If lamp lights in both directions, or fails to 
light in either direction, diode is defective. When 
checking a good diode, lamp will light in only one 
direction. 


4. If it is necessary to replace a diode mounted 
in the outside frame, use diagonal cutters to clip 
the flexible leads on each side of the diode lead. 
Clip the flexible leads as close to the diode lead 
as possible, Fig. 6-62. 


5. To permit easy removal of the defective 
diode, it is recommended that the diode and out- 
side frame be heated in an oven to 150°F. or 
briefly submerged in hot water just below the 
boiling point. 


6. Before installing the new diode, lightly coat 
the threads with silicone grease or light engine 
oil. With the diode and outside frame at room 
temperature, install the diode and torque to 160- 
190 inch-pounds. 


7, Place the single diode lead clip furnished 
with the replacement diode over the diode lead, 


CUT LEADS AT THREE PLACES 
TO REMOVE HEAT SINK, 
THEN REPLACE DIODE MOUNTED 
IN HEAT SINK 


CUT LEADS ON EACH SIDE 
OF DIODE LEAD TO REMOVE 
DIODE MOUNTED IN 
OUTSIDE FRAME 


Fig. 6-62 Replacing Defective Diodes 


and place the ends of the flexible leads into the 
clip. Crimp the clip tightly over the flexible 
leads, and liberally solder the leads to the clip, 
and the clip to the diode lead. 


CAUTION: Use only 60% tin, 40% lead 
solder, or other solder with melting point of 
360°F, or above. Do not hold the soldering iron 
on the leads any longer than necessary, as 
excessive heat may damage the diode. 


8. If it is necessary to replace a diode mounted 
in the heat sink, it will be necessary to remove 
the heat sink from the end frame. This is ac- 
complished by clipping with diagonal cutters the 
flexible lead as close to the defective diode lead 
as possible. Also clip the flexible leads midway 
between the other two pairs of diodes, Fig. 6-62. 
Then remove the ‘‘BAT’’ terminal and heat sink 
attaching screws, and the long leads from the 
nylon connector. For easy removal of the de- 
fective diode, it is recommended that the diode 
and heat sink be heated in an oven to 150°F., or 
briefly submerged in hot water just below the 
boiling point. 


9. Before installing the new diode, lightly coat 
the threads of the new diode with silicone grease 
or light engine oil. With the diode and heat sink 
at room temperature, install the diode and torque 
to 160-190 inch-pounds. Attach the heat sink to 
the frame, place the single diode lead clip 
furnished with the replacement diode onto the 
diode lead, insert the flexible lead into the clip, 
crimp securely, and solder the lead to the clip 
and the clip to the diode lead, Also, use the two 
connectors to reconnect the flexible leads to- 
gether. Place the leads into the connectors, crimp 
securely, and solder. 


CAUTION: Use only 60% tin, 40% lead 
solder, or other solder with melting point of 
360°F., or above. Do not hold the soldering 
iron on the leads any longer than necessary, as 
excessive heat may damage the diode. 


NOTE: Replacement diodes have a long diode 
lead. If the diode is to be assembled into the 
heat sink, it is necessary to cut off the diode 
lead to an over-all length of 1-3/8 inches, Fig. 
6-63. To cut off the diode lead, hold the diode 
lead with ordinary pliers or vise grip pliers, 
and use large diagonal cutters or a hack saw, 
Fig. 6-64. 


CAUTION: Do not grip the diode case when 
cutting the lead, as this will place stress be- 
tween the diode case and the diode lead, and 
will damage the diode internally. 


d. Stator 
l. Make sure stator leads are disconnected. 


2. Check stator windings for grounds or opens, 
using a 110-Volt Test Lamp, Fig. 6-41. 
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Fig. 6-63 Diode Polarity 


GROUNDS - If test lamp lights when connected 
from any lead to stator frame, windings are 
grounded. 


OPENS - If lamp fails to light when suc- 
cessively connected between each pair of stator 
leads, windings are open. 


SHORTS - A short circuit in the stator windings 
is difficult to find due to the low resistance in the 
windings. However, if all other electrical checks 
are normal and generator still fails to supply 
rated output, it is an indication that the stator 
windings are probably shorted. 


3. If necessary to replace stator, it must be 
replaced as a unit. 


e. Rotor 


1. Test rotor for grounds or opens with the aid 
of 110-Volt Test Lamp, Fig. 6-42. 


GROUNDS - Connect test lamp from either slip 
ring to rotor shaft or rotor poles. If lamp lights, 
field winding is grounded. 


OPENS - Connect the leads of the test lamp to 
each slip ring. If lamp fails to light, winding is 
open. 


SHORTS - Connect a 12-volt battery and am- 
meter in series with slip rings and note ammeter 
reading, If above 2.6 amperes, it is an indication 
that a shorted winding exists. 


2. If rotor is defective, replace as a unit. 


3. Inspect slip rings. If they are dirty, they 
may be cleaned and finished with 400 grain, or 


finer, polishing cloth. Spin rotor in a lathe to in- 
sure that slip rings are cleaned evenly with no 
flat spots. 


4, If necessary, slip rings that are out of round 
or rough should be turned in a lathe to .002 inch 
maximum indicator reading. Finish with a 400 
grain or finer polishing cloth. 


5. Slip rings which must be replaced can be 
removed from the shaft with a gear puller after 
the leads have been unsoldered. The new as- 
sembly should be pressed on with a sleeve which 
just fits over the shaft; this will apply all the 
pressure to the inner slip ring collar and prevent 
damage to the outer slip rings. Only pure tin 
solder should be used when reconnecting the field 
leads. Make sure the soldered connections are 
secure. New slip rings must be turned in a lathe 
to a smooth finish with .002 inch maximum in- 
dicator reading. Finish with 400 grain or finer 
polishing cloth. 


f. Brush Replacement 


The brushes may be allowed to wear until part 
of the holder itself is actually worn away as shown 
in Fig. 6-65. This will not damage the slip rings 
or affect performance. The brushes should not 
be allowed to wear beyond the 1/4 inch dimension 
shown in Fig. 6-65. Replacement is accomplished 
by installing a new holder, brush, lead, and ter- 
minal assembly. Note that there are both righ 
and left hand holders and springs. Both brush 
holders should be to the right of their pivot pin 
as viewed from the outside of the rectifier end 
frame, 


g. Capacitor 


To replace capacitor, remove nut securing 
capacitor lead to ‘‘BAT’’ terminal and remove 


DIODE CASE 


PLIERS 


DIAGONAL 
CUTTERS 


DIODE LEAD 


Fig. 6-64 Cutting Diode Lead 
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BRUSH LEAD 


Fig. 6-65 Maximum Brush Wear 


lead from terminal. Loosen retaining screw from 
heat sink end frame and remove capacitor from 
holder. 


h. Ball Bearing—Drive End Frame 


NOTE: Do not remove bearing unless it is 
going to be replaced. 


To remove bearing, secure rotor in a vise 
using brass jaws to prevent damage to the rotor. 
Remove bearing from shaft using puller 
J-1859-02, Fig. 6-66. 


To install bearing, drive new bearing onto shaft 
using a 15/16" deep well socket against the inner 


BEARING PULLER 
J-1859-02 


5” LONG 


#10-32 SCREW 


Fig. 6-65 Removing Drive End Bearing 


Fig. 6-67 Removing Heat Sink End Bearing 


race. Drive until bearing butts against shoulder 
on rotor shaft. 


i. Ball Bearing—Heat Sink End Frame 


NOTE: Do not remove beaaing unless it is 
going to be replaced. 


To remove bearing, secure rotor in a vise using 
brass jaws to prevent damage to the rotor. Install 
tool J-8433-1 on heat sink end frame bearing and 
remove bearing from shaft, Fig. 6-67. 


To install bearing, drive new bearing onto shaft 
using a 5/8" deep well socket against the inner 
bearing race. Drive until bearing butts against 
shoulder on rotor shaft. 


j- Lubrication 


Under normal operating conditions, the gener- 
ator will not require lubrication between over- 
haul periods. The grease reservoir in each end 
frame provides an adequate supply of lubricant 
for long periods of operation. 


Before assembly after generator overhaul, each 
reservoir should be half filled with special lubri- 
cant available from your servicing Parts 
Warehouse. 


CAUTION: Make sure that after assembly 
the reservoirs will be only half filled. Over- 
filling will cause the bearings to overheat. At 
overhaul periods, the bearing should be re- 
placed with a new bearing, and the felt seals 
should be replaced with new ones. 
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If the bearings are inspected before the over- 
haul period, they may be re-used if the grease 
supply in the bearing is not low or has not been 
exhausted. However, if the grease supply in the 
bearing is low or exhausted, the bearing should 
be replaced with a new bearing. 


CAUTION: Make sure the sealed side of the 
slip ring end bearing is on the side away from 
the grease reservoir and the open side is to- 
ward the grease reservoir. Satisfactory bear- 
ing life will be obtained only if recommended 
lubrication procedures are followed, 


62. Generator—Assembly and 
Installation (Commercial Chassis 


with Optional Generator) 


a. Assembly 


1. Assemble drive end frame on rotor. shaft. 
Install bearing retainer plate and secure with 
four screws. 


2. Install spacer, woodruff key, pulley-fan as- 
sembly, washer and retaining nut on rotor shaft. 
Torque retaining nut to 60 foot-pounds. 


3. Assemble brush assemblies in heat sink as 
follows: 


a. Install brush with lead from ‘‘F1’’ terminal 
on brush pviot and instal] lower spring with open 
end against stop and hooked end against brush 
assembly. 


NOTE: Springs are not identical. The hooked 
end should be down on the lower spring and up 
on the upper spring. 


b. Install upper spring and install brush with 
lead from ‘'F2’’ terminal. Connect spring to 
brush assembly as described in Step 3a. 


c. Secure brush assemblies with retainer clip. 


4, Install stator into heat sink end frame as- 
sembly and fasten leads to AC terminals as 
follows: 


a. The lead designated ‘‘A’’ in Fig. 6-62 should 
be connected to the AC terminal on the end closest 
to the ‘‘BAT’’ terminal, 


b., The lead designated ‘‘B’’ in Fig. 6-62 should 
be connected to the AC terminal at the opposite 
end. 


c. The lead designated ‘‘C’’ in Fig. 6-62 should 
be connected to the center AC terminal. 


5. Install drive end frame on rotor shaft and 
secure with four screws and retainer plate. 


6. Secure rotor in a vise using brass jaws to 
prevent damage to the rotor and install spacer, 
woodruff key, pulley-fan assembly, washer and 
retaining nut on rotor shaft. Block fan and torque 
retaining nut to 60 foot pounds. 


7. Secure drive end frame in a vise with heat 
sink end of rotor straight up. Lower the heat sink- 
stator assembly onto the rotor while holding the 
brushes away from the slip rings with a through- 
bolt. Secure heat sink end frame to drive end 
frame with four through-bolts. 


b. Installation 


1. Position generator on mounting bracket and 
install two bolts through mounting lugs. Install 
lock washers and nuts on mounting bolts but do 
not tighten. 


2. Install generator link adjusting screw but 
do not tighten. 


3. Install drive belt(s) on the pulleys and adjust 
belt tension as described in Note 49b. 


4, Tighten two mounting bolts to 18 foot pounds. 


5. Connect wires at ‘‘BAT’’, ‘‘Fl’’ and ‘‘F2’’ 
terminals, 


6. Connect battery ground cable at battery. 


NOTE: It is not necessary to ‘‘polarize’’ 
this generator and this procedure should not be 
attempted, 


63. Accessory Ground Circuit Test 


The headlights and accessories are usually 
grounded to the body or sheet metal of the car, If 
there is not a good ground circuit between the car 
body and the engine, there will be a voltage drop 
from the car body to the engine when the lights and 
accessories are turned on. This condition will 
result in light flare-up. 


NOTE: This test must be made with the 
ignition switch off. 


1. Turn voltmeter selector switch to 4 volt 
position. 


2. Connect one voltmeter lead to a ground on 
car body and the other lead to a ground on engine. 


3. Turn on all lights and accessories, then note 
voltmeter reading. This should not exceed .1 
volt. 


4. If voltmeter reading exceeds .1 volt, test 
voltage drop at ground strap connection between 
engine and car body, and tighten connections or 
replace strap. 
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DISCONNECT POSITIVE 
BATTERY CABLE 
AT BATTERY 


Fig. 6-68 Primary Wiring Test 


64. Primary Wiring Insulation Test 


This test, using a Megohm Tester, is used to 
detect intermittent short circuits. The Megohm 
Test applies approximately 500 volts to the cir- 
cuit and will show intermittent and ‘‘damp 
weather’ shorts that cannot be found by any other 
methods. 


NOTE: If car has been subjected to wet 
weather the tester will show out of the blue 
band. Car wiring must be dry. 


1. Disconnect positive cable from battery post. 


2. Disconnect lead at generator BAT terminal 
to prevent damaging diodes. 


3. Turn off all switches, and close all doors to 
prevent operation of courtesy light from door 
switches. 


4, Turn tester master switch ‘‘On’’. 


5. Connect condenser tester leads together and 
turn switch to megohm position. Adjust meter to 
“Set Line’ with regulator. 


6. Touch positive battery cable to its battery 
post to wind clock or disconnect clock for safety. 


7. Connect condenser leads as shown in Fig. 
6-68. Meter should read in blue meg band if 
insulation in primary circuit is normal. 


8. If tester reads out of the blue band after 
disconnecting the clock, the short in the primary 
wiring circuit may be located by disconnecting 
the battery (positive) wire at each of the following 
units in turn: 


Stop Light Switch Ignition Switch 


Courtesy Light Switches Regulator 

Horn Relay and Wire Generator 

Starter Switch All Accessory Unit 
Headlight Switch Switches 


65. Engine Tests 


Engine tests include the inspection, testing and 
adjustments of the various components of the 
engine and engine accessories. These various 
tests have been covered in detail in this section, 
or other sections, and only a reference to the 
note number will be made here. 


1. Inspect and test battery. This includes visual 
inspection, battery test, or full charge hydrometer 
test as outlined in Notes 9, 10, 11, and 12. 


2. Inspect and test starting system. This in- 
cludes lubrication, inspection and starter motor 
circuit resistance test as outlined in Note 19, 


3. Inspect and adjust distributor contact points 
as explained in Note 28, 


4, Inspect and clean positive crankcase ventila- 
tion filter(s) as described in Note 91, 


5. Make certain engine idle rpm is correctly 
adjusted, Note 88. 


6. Inspect and test performance of charging 
system as outlined in Note 40. 


7. Test regulator for proper performance as 
explained in Notes 51 or 58, 


8. Check ignition timing, Note 33. 


9. To provide an indication of over-all 
performance of entire ignition system, make 
secondary efficiency test, Note 34. 


10. The fuel system should be inspected 
thoroughly. Clean all fuel lines, strainers and 
flexible lines. The fuel filter strainer must be 
replaced if plugged. 


11, Check and replace carburetor air cleaner, 
Section 0, Note 3c or 3d. 


12. lf carburetor is not functioning properly, it 
should be overhauled, Notes 66 through 90. 


13. Test fuel pump for proper volume and pres- 
sure, Note 101, 


14. Clean and set spark plugs, Note 38. 


15, Test ignition primary circuit for excessive 
voltage drop which would lessen secondary output 
coil, resulting in hard starting and poor per- 
formance, Note 35. 


nl 
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16. Test coil continuity and capacity for proper 
performance, Note 36d. 


17, Test capacitor for series resistance, ca- 
pacity and insulation, Note 37. 


18. Check all water hoses and tighten clamps. 


19. Tighten cylinder head screws - 60 foot- 
pounds. 


20. Tighten intake manifold screws to 30 foot- 
pounds and nuts to 25 foot-pounds, 


21. Adjust generator belt tension to proper 
tension, Note 49 or 50. 
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STARTER 


BREAKER POINTS 
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Fig. 6-70 Ignition and Starter Circuits (693) 


ORDER 


NEUTRAL SAFETY SWITCH 


(342) 


ENGINE ELECTRICAL SYSTEM 


AINO S3ld3aS £69 M/NUB ¥Z 
N&g SLTVNIWYAL .7,. 
a Asa uf, 
M 8L-1VNI ube 
we re 7 aa BLIVNIWYAL 4. 
= »? 4 y 


YOLVYINIO 


d 8L-ZL 


Nag 8l-Ol 


LawwOUd TANVd HSV 
HONOUHL SASSVd S3lwaS £69 


"Smw3S £69 1439X3 TV : 140 8t 
LHOI IVI aL YOLDINNOD GVW3IHNING ‘938 OL'NIO RL TWNIWY3L ud. 
YOLVYINIO mae M 8 
AlgwaSSv 318v) So TVNIWESL oo. 
“7 SSANYVH ZB 

= J3NVd LNIWNUISNI Ps 

> : 

i] 

Nug 81 

= { 
‘i f 3dkM1S QLIHM HLIM NMO8S-M/NUd 
> ---NUG Zl=--©=-M/N&8E PZ-= Ve ania yuva-19a 
= voz NMOUE-NUE 
- 3LIHM"M 
ai peas yDv19"a 
Rei YNid-d 
aau’ 
S 3009 ¥O10D 

dwy Ol Wo. OL 
cca MASNI-SNV&L i 
HDLIMS TWaLNaN OL 
GION310S 
Z89- NIT a1gISN4 valavis 
Z89-SSANYVH * 
AMWWIUd ANIONA ic 
=——-—— 40> —H-y Ol -ar— : iV 


M2-¥ 01l>-f4491 


i 


lien AYVWIad ANION] 
HOLIMS NOIULINSI \ €69°- AISWASSV JIAVD AYSLLVA 


£69 1d3DX3 11V SSINYVWH T3NVd LAWNS 
£69 - SSANYVH ONIWIM SISSWHD 


YNIT 37aISN4 ~ 
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Fig. 6-71 
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BATTERY CHARGING CHART 


Slow Charge 4 Amps 24 hours 
Fast Charge 40-50 Amps 1 1/2 hours 
Emergency Boost Charge 40-50 Amps 30 minutes 
*Dry Battery Warm-up Charge 15 Amps 10 minutes 


*Required for dry charged batteries being activated with electroylyte at a temperature below 
60°F or batteries which are to go into immediate operation in below freezing temperatures. 


TORQUE SPECIFICATIONS 


18 


286M Distributor Clamp Nut 
18 


Generator Support Bracket to Exhaust 
Manifold Nut 


Generator Adjusting Link to Generator 
Screw 


10 


Generator Support Bracket to Exhaust 
Manifold Screw 


~e 


Spark Plugs (Type 44 


260M 
260M 


Adapter Ring to Starter Motor Screw 


Starter Motor to Adapter Ring Screw 


Starter Motor Support Bracket to Engine 
Oil Pan Screw 


Starter Motor Support Bracket to Motor 
Stud Nut 


Starter Motor to Engine Block 


Special 


Special 


280M 
260M 


Starter Motor Support Bracket to Engine 
Block 


Starter Motor Support Bracket to 
Transmission Lower Cover 


260M Battery Hold Down Screw 5/16-18 6 


NOTE: Refer to back of manual, page 16-1, for bolt and nut markings and steel classification. 


300M 
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SPECIFICATIONS 


All Cars 
Unless Other- 
wise Noted 


BATTERY 

Capacity, Ampere Hours 
Plates, Number Per Cell 
Terminal Grounded 
Volts 12 
Full Charge Specific Gravity 80°F . 


1.250-1.280 


STARTING MOTOR 

Brush Spring Tension, 0z. ......... 35 
Lock Amperage 435-535 
Lock Voltage 

Free Speed 


7800-12,000 
3350 Watts 


SOLENOID SWITCH 
Hold-in Winding 
Both Windings 


14.5-16.5 amp. 10V 
41-47 amp. 10V 


GENERATOR (All Cars When 
Not Equipped With Air 
Conditioning Except 
Fleetwood 75 and 
Commercial Chassis) 

Pulley Ratio 

Rated Output: 

Amperes 


Field Current Draw: 
Amperes 


GENERATOR (Fleetwood 75 
Commercial Chassis and 
All Others When Equipped 
With Air Conditioner) 

Pulley Ratio 

Rated Output: 


Field Current Draw: 
Amperes 
Volts 


All Cars 
Unless Other- 
wise Noted 


GENERATOR (Commercial Chassis 
Optional Generator) 

Pulley Ratio 

Rated Output:* 
Amperes 
Volts 

Field Current Draw: 


REGULATOR (All Except Commercial 
Chassis with Optional Generator) 
Field Relay: 
Point Opening, Inches 
Voltage Regulator: 
Air Gap, Inches 
Point Opening, Inches 
Normal Range, Volts (at 125°F) ... 
Lower Contact Point Setting, Volts 
(Lower Than Upper Contact Setting). . 


REGULATOR (Commercial Chassis with 
Optional Generator) 

Normal Range, Volts (at 125°F).... 

Closing Relay Voltage 


DISTRIBUTOR 
Rotation 
Dwell Angle, Set to 
Range 
Capacitor Capacity in Microfarads. . 
Centrifugal Advance, Dist. 
Degrees Start 
Maximum 
Timing Mark 
Vacuum Advance, Inches of Mercury 
10.00''-12.00" 


-l to .3 


13.6-14.3 


0°-4.25° at 400 RPM 
12°-16° at 2000 RPM 


Maximum Advance 
Firing Order 


COIL 
Amperes Draw 
Engine Running 
Primary Resistance, Ohms 
Secondary Resistance Ohms 
Primary Resistance at 80°F, Ohms 
(In Wiring Harness) 
SPARK PLUGS 
A.C. Type Number 
Gap, Inches 
Thread 


*If generator output is checked without regulator this output may be 5% to 10% higher than the 
value specified. : 
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J-9600-2 
J-9782-1 


J-9717-1 
and 2 


J-8529 


SPECIAL TOOLS 


Diode Installer 


Regulator Adapter Jumper 


Diode Remover Set 


Voltage Regulator 
Temperature Gage 


J-21053 


J-7316 
J-21008 
J-1859-02 
J-8433 


Generator Field Adapter 


Belt Tension Gage 
Diode Tester 
Puller 

Puller 
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GENERAL DESCRIPTION 


The 1967 Cadillac engine fuel system, Fig. 6- 
73, covered in this section includes fuel pump, 
fuel line, fuel filter, carburetor and intake mani- 
fold. Also in this section are related components 
of these assemblies, 


Fuel Requirements 


The 1967 Cadillac is designed to operate effi- 
ciently on ‘‘premium’’ grade fuels commonly sold 
in the United States and Canada. Use of fuel that 
is too low in anti-knock quality will result in 
“‘spark knock’’. Since the anti-knock quality of 
all premium grade gasolines is not the same, and 
factors such as terrain and air temperature af- 
fect operating efficiency, some knocking may 
result in unusual circumstances even though the 
proper grade of fue] is used. 


INTAKE 
MANIFOLD 


FUEL FILTER 


On cars to be used in foreign countries, there 
is a possibility that the best available fuels are 
so low in anti-knock quality that it may be neces- 
sary to lower the compression ratio of the engine. 
This is accomplished by installing low compres- 
sion pistons, available through servicing Parts 
Warehouses. If persistent knocking is encoun- 
tered, even with low compression pistons and the 
best fuel available, it may be necessary also to 
retard the spark timing. Engine fuel require- 
ments are reduced by approximately one octane 
number for each 2-1/2 degrees that the spark 
timing is retarded from the normal 5 degree 
setting. Do not retard beyond top dead center. 


Do not ‘‘power time’’ the engine, as variations 
in fuels, altitude and weather conditions will af- 
fect octane requirements. Never advance the 
spark beyond 5° B,T.D.C. 


AIR FILTER COVER 


QUADRAJET CARBURETOR 


TRANSMISSION 
DOWNSHIFT 
SWITCH 


THROTTLE DASH POT 


FUEL PUMP 


Fig. 6-73 Fuel System Components 


(347) ENGINE FUEL 6-63 
ie a epee 


Storage Precautions 


When a car is to be put in storage for 30 days 
or longer, it is best to drain all gasoline from 
the fuel system, including the carburetor, fuel 
filter, fuel pump, lines and tank. This assures 
freedom from gum deposits that would be formed 
by evaporation of the fuel. 


Fuel Pump 


The fuel pump on all 1967 Cadillac cars is 
mounted on the engine front cover. The pump 
rocker arm is driven by an eccentric machined 
as an integral part of the camshaft. Fuel is 
drawn into the fuel pump on the upward stroke of 
the diaphragm as the rocker arm is moved down- 
ward by the cam eccentric working against the 
force of the spring. The diaphragm is forced 
downward by the spring during the delivery stroke 
of the pump and exerts pressure on the fuel equal 
to the spring load as the eccentric travels to 
minimum stroke. This design provides a smooth, 
even flow of fuel to the carburetor. 


Most engine operating conditions do not require 
full travel of the diaphragm in the fuel pump. 
Whenever this condition occurs, a spring and link 
arrangement keeps the rocker arm in contact at 
all times with the cam eccentric while the dia- 
phragm displaces fuel equal to engine demand. 


The fuel pump is serviced as an assembly. 


Fuel Filter 


A fuel filter is mounted on the engine oil filler 
tube bracket, It receives fuel from the pump and 
filters out all dirt particles in excess of approxi- 
mately .002 inch in diameter. This minimizes 
flooding and possible clogging of small passages 
in the carburetor. 


Air Conditioner equipped cars use a fuel filter 
with a bypass passage that continually returns 
part of the fuel to the fuel tank. This bypass also 
returns fuel vapors that may form in the lines 
under high operating temperatures, 


Carburetor Air Cleaner 


All 1967 Cadillac cars except the Fleetwood 
Eldorado use a carburetor air cleaner incorpo- 
rating a replaceable paper element to remove 
dirt from the air before it enters the carburetor 
and engine, A new paper air cleaner element 
should be installed in these cars every 24,000 
miles. 


The Fleetwood Eldorado uses an oil wetted 
polyurethane air cleaner element that should be 
cleaned and reoiled every 12 months or 12,000 
miles. 


4 
v: 
° 


© HEAT CROSSOVER PASSAGE 


Fig. 6-74 Intake Manifold 


More frequent replacement of the paper element 
or service of the oil wetted element may be nec- 
essary if the car is cunstantly driven in dusty 
areas. 


Fuel Intake Manifold 


The intake manifold is designed to provide 
passages that are short and nearly equal in 
length, Each pair of bores feeds fuel to four 
cylinders as shown in Fig. 6-74. 


During engine warmup, the intake manifold is 
heated by exhaust gases passing from the right 
cylinder bank to the left through a crossover 
passage cast into the center of the manifold. 
Pre-heating the fuel-air mixture in this manner 
contributes to uniform fuel distribution and more 
complete vaporization. 


A thermostatically controlled heat valve is 
located at the junction of the right exhaust mani- 
fold and exhaust pipe. It controls the flow of 
exhaust gases from the right cylinder head. Dur- 
ing the engine warmup period, the valve is closed, 
forcing the hot exhaust gases through a ribbed 
heat passage in the intake manifold to heat the 
intake air-fuel mixture. 


A branch of this passage conducts exhaust 
gases up to the carburetor base. These hot gases 
warm the carburetor in the region of the primary 
throttle valves and idle ports to prevent stalling 
due to ice formation during engine warm-up on 
cool, humid days. Better performance and 
economy are thereby provided when the engine 
is cold. 


Transmission Downshift Switch 


All cars utilize a rotary transmission downshift 
switch that is activated through the throttle adapt- 
er plate at certain angles of throttle opening, 


The switch is located at the left of the carbu- 
retor and secured by two cap screws to a support 


————— 
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bracket attached to the intake manifold, It has 
three electrical leads for two circuits: one 


circuit is energized at 40 degrees of primary 


throttle opening, and the other at 60 degrees of 
primary throttle opening. Adjustment of the 
switch is covered in Note 96 of this Section. 


Air Condition Idle Speed-Up 


Cars equipped with air conditioning have a 
vacuum-operated idle speed-up control attached to 
the carburetor. This device increases the engine 
idle rpm to 900 when the Air Conditioner is ‘‘On’’ 
and the power servo unit operating arm is between 
O and 13 degrees in an increasing vacuum, and 9 
degrees to 0 degrees in a decreasing vacuum. 
This provides adequate interior cooling and 
guards against possible engine overheating during 
idling while in neutral or park. 


Throttle Dash Pot 


Certain transmission and vehicle speed condi- 
tions are such that sudden release of accelerator 
pedal pressure might cause the engine to return 


Grommet 


693 SERIES CALIFORNIA CARS 


693 SERIES EXCEPT CALIFORNIA CARS 


too quickly to idle speed, with subsequent stalling 
of the engine; to prevent this stalling, a throttle 
dash pot assembly is incorporated ahead of the 
throttle linkage, 


Crankcase Ventilating Systems 
(Fig. 6-75) 


Crankcase ventilation on all 1967 Cadillac en- 
gines is designed to reduce the amount of con- 
taminating hydrocarbons permitted to enter the 
atmosphere, This is accomplished by venting the 
vapors from the crankcase through a vacuum 
controlled ventilating valve into the intake mani- 
fold where they mix with the fuel and are burned 
in the combustion process, See Fig, 6-75, 


Two systems of ventilation are used, a closed 
system and an open system, both use the positive 
crankcase ventilation (PCV) valve in addition to 
following external modifications, One design 
(closed system) used on all cars shipped to 
California, incorporates a closed oil filler cap, 


STANDARD SERIES CALIFORNIA CARS 


STANDARD SERIES EXCEPT CALIFORNIA CARS 


Fig. 6-75 Crankcase Ventilating Systems 
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(orange color with ‘‘Non-Vented Cap’’ printed on 
it), a crankcase filter in the air cleaner and an 
external line between this filter and the left 
rocker cover, In the Eldorado series, the crank- 
case breather filter is mounted on the left rocker 
cover and an external line connects this filter 
to the air cleaner. 


The other type (open system) does not use any 
external pipes to the air cleaner and is used on 
all other Cadillacs as follows: on all series ex- 
cept Eldorado a black, filter type oil filler cap 
(breather cap) is used, In the Eldorado series a 
closed type oil filler cap (orange color with ‘‘Non- 
Vented Cap’’ printed on it) is used and a crank- 
case breather is mounted on the left rocker arm 
cover, Fresh air to the crankcase enters through 
this breather, 


NOTE: Never install a closed-type cap ona 
car equipped with a filter type cap, Doing so 
will prevent crankcase ventilation and could 
result in engine oil seal failure, engine rusting 
and other major engine damage, Do not install 
a filter type cap on any Eldorado Series car. 
Improper crankcase ventilation will occur with 
possible engine damage. 


The PCV valve on all cars except the Eldorado 
series is mounted in the hose from the rear of the 
crankcase to the carburetor and retained in the 
clip at the center of the right rocker arm cover. 


In the Eldorado series the PCV valve is in- 
stalled in an elbow mounted in an oil separator 
in the right rocker arm cover, 


NOTE: This separator and the crankcase 
breather used in the left rocker arm cover in 
the closed system are identical, 


The critical point in both the open and closed 
crankcase ventilating systems is the ventilator 
valve, This valve controls the flow of fumes en- 
tering the intake manifold, It must be replaced 
every 12,000 miles, or every 12 months, which- 
ever occurs first. Other components of the system 
should be inspected, cleaned or replaced every 
12,000 miles or 12 months, whichever occurs 
first. 


The ventilator valve, Fig. 6-76, is held closed 
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Fig. 6-76 P.C.V. Valve 


by spring pressure when the engine is not running, 
This prevents an accumulation of hydrocarbon 
laden fumes from collecting in the manifold when 
the engine is stopped, which could result in hard 
starting. 


As soon as the engine is started, manifold 
vacuum pulls the valve open against the spring 
pressure and, as long as the engine vacuum is 
below 14.9 inches of mercury, the valve ‘‘floats’’, 
permitting crankcase fumes to enter the intake 
manifold, 


Open Positive Crankcase Ventilation 


Operation of the system (except Eldorado 
series) with the open, filter-equipped oil filler cap 
is as follows: air entering the system first passes 
through the breather cap, Fig, 6-75, which con- 
tains an oil soaked, aluminum ribbon filter to 
remove air-borne dust and foreign particles, It 
then flows down the oil filler tube, through the 
timing gear compartment, the valve lifter com- 
partment and crankcase. Hydrocarbons, consist- 
ing of unburned fuel-air mixture (blow-by) and 
oil vapors, are picked up from the crankcase and 
carried through openings in the rear of the cyl- 
inder block between the lower part of the crank- 
case and the valve lifter compartment and in the 
front of the block through an opening between the 
timing gear cover and valve lifter compartment. 


The fumes are then circulated toward the front 
of the valve lifter compartment and forced out 
through the valve lifter compartment cover chan- 
nel to the connector at the rear of the cover, 
From here they pass through the connector and 
hose to the ventilator valve, This valve opens, in 
varying degrees, when the engine is running and 
directs fumes through the carburetor into the 
intake manifold, where they are added to the nor- 
mal fuel and air mixtures and burned. 


In the Eldorado series air entering the system 
first passes through a crankcase filter mounted at 
the rear of the left rocker arm cover which con- 
tains an oil-soaked aluminum ribbon filter to re- 
move air-borne dust and particles, It then flows 
into the valve lifter compartment and is mixed 
with engine blowby. The fumes are forced through 
an oil separator mounted on the right rocker arm 
cover at the front, through an elbow and the PCV 
valve mounted in the separator, then through the 
carburetor and into the intake manifold to be 
burned with the air fuel mixture. The oil filler 
cap is the orange colored non-ventilating cap, 


The ventilator valve, Fig. 6-76, is held closed 
by spring pressure when the engine is not running. 
This prevents an accumulation of hydrocarbon 
laden fumes from collecting in the manifold when 
the engine is stopped, which could result in hard 
starting. 
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As soon as the engine is started, manifold 
vacuum pulls the valve open against the spring 
pressure and, as long as the engine vacuum is 
below 14.9 inches of mercury, the valve ‘‘floats’’, 
permitting crankcase fumes to enter the intake 
manifold, 


During periods of high manifold vacuum (above 
14,9 inches), the valve floats in the opening 
against spring pressure, leaving only a small 
annular opening to the manifold. This prevents 
large amounts of hydrocarbons from entering the 
air-fuel mixture and upsetting the fuel-air ratio 
necessary for smooth engine performance, as 
wéll as maintaining adequate crankcase ventilation 
at idle. 


In the event of an engine ‘‘backfire’’, the pres- 
sure created in the intake manifold will push the 
valve back against its seat, preventing the ‘‘back- 
fire’’ from reaching the engine crankcase, 


In time, blow-by and oil and water vapor de- 
posits may accumulate on the valve, causing it to 


stick, thus plugging or restricting the breathing 
system so that fumes in the crankcase cannot be 
removed properly, When the valve is stuck closed, 
backflow may occur, forcing oil vapors out of the 
breather cap into the engine compartment, If the 
valve is restricted or stuck closed, inadequate 
ventilation also will result. Sludge, varnish, and 
acids will develop in the crankcase and cause 
premature wear on engine parts if the crankcase 
is not properly ventilated, 


Carburetion problems will also occur when the 
fumes are not properly expelled. Poor idling 
conditions and engine stalling may result, Even 
with a properly functioning positive crankcase 
ventilator valve, rough idling may occur if idle 
is adjusted too low. Proper engine idle adjustment 
with an accurate tachometer is extremely im- 
portant for engines equipped with positive crank- 
case ventilation. 


The Cadillac positive crankcase ventilator valve 
is not interchangeable with those of other makes, 
Use of other than the proper valve may result in 
inadequate ventilation and possible engine damage, 
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On cars equipped with the filter type oil filler 
cap or Eldorado crankcase filter, the cleaning of 
these parts is very important, Since all the air 
entering the crankcase must pass through these 
filters, any restriction will eventually affect en- 
gine ventilation and internal cleanliness, 


Closed Positive Crankcase Ventilation 


The closed-type ventilation system uses a non- 
ventilated oil filler cap (orange color), an air 
cleaner strainer, and an air cleaner-to-rocker 
arm cover hose and pipe, along with the positive 
crankcase ventilator valve and hose, One end of 
the hose and pipe is attached to the strainer, 
which is located inside the air cleaner on all 
1967 Cadiilac cars except the Eldorado and the 
other end into the left rocker arm valve cover. 
The Eldorado uses a strainer mounted on the 
left rocker arm cover instead of being inside of 
the air cleaner, This strainer is connected by a 
pipe to the air cleaner, 


Operation of the closed positive crankcase vent- 
ilator is as follows: air enters the system through 
the air cleaner to the strainer, Fig, 6-75, which 
contains an oil soaked ribbon filter either in the 
carburetor air cleaner or on the left rocker arm 
cover, It then flows into the rocker arm cover, 
into the valve lifter compartment and combines 
with the blow-by gas consisting of exhaust gas 
and unburned air-fuel mixture, 


In all cars except the Eldorado the fumes are 
then circulated toward the front of the valve lifter 
compartment and forced out through the valve 
lifter compartment cover channel to the conrector 
at the rear of the cover, 


At this point the fumes pass through a connec- 
tor and hose to the ventilator valve Fig, 6-76, 
The valve directs fumes through the base of the 
carburetor and into the intake manifold where 
they are added to the normal fuel and air mix- 
tures and burned. 


In the Eldorado series the fumes are circu- 
lated through the valve lifter compartment and 
forced through an oil separator mounted on the 
right rocker arm cover, PCV valve and hose to 
the base of the carburetor and into the intake 
manifold where it is mixed with the fuel and air 
and burned. The opening at the rear of the tappet 
valley cover is sealed in the Eldorado series. 


During certain engine operations where more 
blow-by is created than the ventilator valve can 
handle, the excess amount is returned to the air 
cleaner and to the carburetor by way of the 
rocker-arm-valve-cover pipe and strainer and 
burned in the engine, instead of being released out 
of the oil filler cap into the atmosphere as in the 
open system, 


The strainer in the air cleaner or crankcase 
filter should be cleaned in solvent and reoiled 
with engine oil whenever the engine oil is changed, 


This system used a closed-type oil filler cap 
which is painted a distinctive orange color and 
has ‘‘Non- Vented Cap”’ printed on it. 


General Description Cadillac Quadrajet 
Carburetor (Fig. 6-77) 


The four barrel Quadrajet carburetor used on 
all 1967 Cadillac cars has two stages of opera- 
tion, The primary (fuel inlet) side has small 
bores with a triple venturi set-up equipped with 
plain tube nozzles. Its metering principles are 
similar to most plain tube carburetors using the 
venturi principle, The triple venturi stack up, 
plus the smaller primary bores, give a stable fuel 
control in the idle and economy ranges of 
operation, Fuel metering in the primary side is 
accomplished with tapered metering rods posi- 
tioned by a manifold vacuum responsive piston. 


The secondary side has two very large bores, 
The air valve principle is used in the secondary 
side for metering control and supplements fuel 
flow from the primary bores, 


Using the air valve principle, fuel is metered 
in direct proportion to the air passing through 
the secondary bores, 


The fuel reservoir (bowl) is centrally located. 
The float system uses a single float pontoon, The 
float needle has a synthetic tip which gives added 
insurance against flooding problems caused by 
dirt, 


The primary side of the carburetor has six 
systems of operation, They are float, idle, main 
metering, power, pump, and choke, The secondary 
side has one metering system which supplements 
the primary main metering system and receives 
fuel from a common float chamber, 


Float System (Figs. 6-78 and 6-79) 


The Quadrajet carburetor has a centrally lo- 
cated float reservoir with a single pontoon float 
and a conventional float needle valve and seat. The 
fuel bowl is centered between the primary bores 
and is adjacent to the secondary bores as shown 
in Fig. 6-79, 


The float pontoon is solid and is made ofa 
closed cellular plastic material, 


The float system consists of a float chamber, 
plastic float pontoon assembly, float hinge pin, a 
float needle valve and seat, and a float valve pull 
clip. The float system operates as follows: 
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Fig. 6-78 Float System 


Fuel from the engine fuel pump enters the 
carburetor fuel inlet passage. It passes through 
the inlet screen, and needle seat, 


As fuel fills the float bowl to the prescribed 
fuel level, the float pontoon rises and forces the 
fuel inlet valve closed, shutting off all fuel flow. 
As fuel is used from the float chamber, the float 
drops and allows more incoming fuel to enter the 
float bowl until the correct fuel level is reached, 
This cycle continues, constantly maintaining a 
positive fuel level in the float bowl. 


A float needle pull clip, fastened to the float 
valve, hooks over the center of the float arm. 
Its purpose is to assist in lifting the float valve 
off its seat, 


A plastic filler block is located in the top of the 
float chamber in the area just above the float 
valve, This block prevents fuel slosh on severe 
brake applications or turning maneuvers. This 
maintains a constant fuel level during these ma- 
neuvers, to prevent stalling, 


The carburetor float chamber is internally 
vented, The internal vent tubes are located in the 
primary bore section of the carburetor air horn 
just above the float chamber. The purpose of the 
internal vent is to balance incoming air pressure 
beneath the air cleaner with air pressure acting 
on fuel in the float bowl. Therefore, a balanced 
air/fuel mixture ratio can be maintained during 
part throttle and power operation because the 
pressure acting upon the fuel in the float bowl will 
be balanced with the air flow through the carbu- 
retor bores. The internal vent tubes allow the 
escape of fuel vapors in the float chamber during 
hot engine operation. This prevents fuel vapori- 
zation from causing excessive pressure build-up 
in the float bowl, which can result in excessive 
fuel spillage into the manifold. 


MAIN RESERVOIR 


Fig. 6-79 Single Reservoir Float Bowl 


Idle System (Fig. 6-80) 


The Quadrajet carburetor has an idle system 
on the primary side (fuel inlet side) of the carbu- 
retor to supply the correct air/fuel mixture 
ratios during idle and off-idle operation. The idle 
system is used during this period because air 
flow through the carburetor venturi is not great 
enough to obtain efficient metering from the main 
discharge nozzles. 


The idle system is used only in the two primary 
bores of the carburetor. Each bore has a separate 
and independent idle system. They consist of idle 
tubes, idle passages, idle air bleeds, idle channel 
restrictions, idle mixture adjustment needles, and 
idle discharge holes. 


AIR INLET 


IOLE 
CHANNEL 
RESTRICTION 


OFF-iDLE 
OPERATION 


Fig. 6-80 Idle System 
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During curb idle, the throttle valve is held 
slightly open by the idle speed adjusting screw. 
The small amount of air which passes between 
the primary throttle valve and bore is regulated 
by this screw to give the engine the desired idle 
speed. Since the engine requires very little air 
for idle and low speeds, fuel is added to the air 
to produce a combustible mixture by the direct 
application of vacuum (low pressure) from the 
engine manifold to the idle discharge hole below 
the throttle valve. With the idle discharge holes 
in a very low pressure area and the fuel in the 
float bowl vented to atmosphere (high pressure), 
the idle system operates as follows: 


Fuel is forced from the float bowl down through 
the primary metering jets into the main fuel well. 
It passes from the main fuel well into the idle 
passage where it is picked up by the idle tubes. 


The fuel is metered at the tip of the idle tubes 
and passes up through the idle tubes. The fuel 
then crosses over in the air horn to the idle down 
channels. Air is bled in here through a calibrated 
idle restriction, The mixture passes down through 
the channel restriction, 


This mixture then passes down the idle channel 
past the lower idle air bleed holes and off-idle 
discharge ports, located just above the primary 
throttle valves, where it is mixed with more air. 
The air/fuel mixture moves down to the idle 
needle discharge holes, where it enters the car- 
buretor bores and mixes finally with air passing 
around the slightly open throttle valve. It then 
enters the intake manifold and is conducted to the 
engine cylinders as a combustible mixture. 


The idle mixture needles are adjustable and 
control the amount of fuel mixed with the air 
going to the engine. Turning the mixture screw 
clockwise (inward) decreases the fuel discharge 
(gives a leaner mixture) and turning the mixture 
screw counter-clockwise (outward) increases (en- 
richens) the idle fuel mixture. 


Off Idle Operation 


As the primary throttle valves are opened from 
curb idle to increase engine speed, additional fuel 
is needed to combine with the extra air entering 
the engine. This is accomplished by the slotted 
off-idle discharge ports. As the primary throttle 
valves open, they pass by the off-idle ports, 
gradually exposing them to high engine vacuum 
below the throttle valves. The additional fuel 
added from the off-idle ports mixes with the in- 
creasing air flow past the opening throttle valves 
to meet increased engine air and fuel demands. 


Further opening of the throttle valves increases 
the air velocity through the carburetor venturi 
sufficiently to cause low pressure at the lower 


idle air bleeds. As a result, fuel begins to dis- 
charge from the lower idle air bleed holes and 
continues to do so throughout operation of the part 
throttle to wide open throttle ranges, supplement- 
ing the main discharge nozzle delivery. 


The idle needle holes and off-idle discharge 
ports continue to supply sufficient fuel for engine 
requirements until air velocity is high enough in 
the venturi area to obtain efficient fuel flow from 
the main metering system. 


Hot Idle Compensator 


The hot idle compensator is located in a cham- 
ber at the rear of the carburetor float bowl 
adjacent to the secondary bores. Its purpose is to 
offset enriching effects caused by excessive fuel 
vapors during hot engine operation. 


The compensator consists of a thermostatically 
controlled valve, a bi-metal strip which is heat 
sensitive, a valve holder and bracket, The valve 
closes off an air channel which leads from a hole 
in the top of the air horn, just beneath the air 
cleaner, to a point below the secondary throttle 
valves, 


Normally the compensator valve is held closed 
by tension of the bi-metal strip. During extreme 
hot engine operation excessive fuel vapors enter- 
ing the engine manifold cause richer than normal- 
ly required mixtures, resulting in rough engine 
idle and stalling, At a predetermined temperature, 
when extra air is needed to offset the enriching 
effects of fuel vapors, the bi-metal strip bends 
and unseats the compensator valve, This uncovers 
the air channel leading from the valve chamber to 
the point below the throttle valves. This allows 
enough air to be drawn through a calibrated 
orifice into the engine manifold to offset the 
richer mixtures and maintain a smooth engine 
idle, When the engine cools and the extra air is 
not needed, the bi-metal strip closes the valve and 
operation returns to normal mixtures, 


The compensator valve assembly is held in 
place by the dust cover over the valve chamber. 
A seal is used between the compensator valve and 
the float bowl casting. 


In order to insure proper idle adjustment when 
the engine is hot, the compensator valve must be 
closed, To check this, a finger may be held over 
the compensator air inlet channel located on top 
of the air horn. If no suction is felt nor drop in 
engine RPM is noted on a tachometer, the valve 
is closed, If the valve is open, plug the hole or 
cool engine down to a point where the valve auto- 
matically closes for proper idle adjustment. 


NOTE: Plug the compensator hole with a 
pencil or something that will be seen, as the 
plug must be removed before the air cleaner is 
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installed, Otherwise the compensator will not 
function if the plug is left in the hole. 


Main Metering System (Fig. 6-81) 


The main metering system supplies fuel to the 
engine from off-idle to wide open throttle opera- 
tion. The Quadrajet carburetor has two bores 
that feed fuel and air during this range. The two 
primary bores of the carburetor meter fuel 
through the venturi principle. This design allows 
the use of multiple venturi for finer and more 
stable metering control during light engine loads. 


The main metering system is in operation at 
all times when air flow through the venturi is 
high enough to maintain efficient fuel flow from 
the main fuel discharge nozzles. It begins to feed 
fuel when the idle system can no longer meet the 
engine requirements. 


The main metering system consists of main 
metering jets; vacuum operated metering rods; 
main fuel well; main well air bleeds; fuel dis- 
charge nozzles; and triple venturi. The system 
operates as follows: 


During cruising speeds and light engine loads, 
engine manifold vacuum is high. Manifold vacuum 
holds the main metering rods down in the main 
metering jets against spring tension. Manifold 
vacuum is supplied through a channel to the vacu- 
um operated power piston connected to the pri- 
mary main metering rods. Fuel flow from the 
float bowl is metered between the metering rods 
and the main jet orifice. 


As the primary throttle valves are opened be- 
yond the off-idle range allowing more air to enter 
the engine manifold, air velocity increases in the 
carburetor venturi. This causes a drop in pres- 
sure in the large venturi which is increased many 
times in the double boost venturi. Since the low 
pressure (vacuum) is now in the smallest boost 
venturi, fuel flows from the main discharge noz- 
zles as follows: 


Fuel flows from the float bowl] through the main 
metering jets into the main fuel well and is bled 
with air from the vent at the top of the main well 
and side bleeds. The fuel in the main well is 
mixed with air from the main well air bleeds and 
then passes through the main discharge nozzle 
into the boost venturi. At the boost venturi the 
fuel mixture then combines with the air entering 
the engine through the carburetor bores and 
passes through the intake manifold and on into the 
engine cylinder as a combustible mixture. 


Power System (Fig. 6-82) 


The power system in the Quadrajet carburetor 
provides mixture enrichment for power require- 
ments under acceleration or high speed operation. 
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Fig. 6~81 Main Metering System 


The richer mixture is supplied through the main 
metering system in the primary and secondary 
sides of the carburetor. 


The power system located in the primary side 
consists of a vacuum piston and spring located 
in a cylinder connected by a passage to intake 
manifold vacuum. The spring located beneath 
the vacuum operated power piston tends to push 
the piston upward against manifold vacuum. 


On part throttle and cruising ranges, manifold 
vacuum is sufficient to hold the power piston down 
against spring tension so that the larger diameter 
of the metering rod tip is held in the main meter- 
ing jet orifice. Mixture enrichment is not neces- 
sary at this point. However, as engine load is 
increased to a point where mixture enrichment is 
required, the spring tension overcomes the vacu- 
um pull on the power piston and the tapered pri- 
mary metering rod tip moves upward in the main 
metering jet orifice. The smaller diameter of the 
metering rod tip allows more fuel to pass through 
the main metering jet and enrich the mixture 
flowing into the primary main wells and out the 
main discharge nozzles. 


When manifold vacuum rises and mixture en- 
richment is no longer needed, the vacuum over- 
comes the power piston spring tension and returns 
the larger portion of the metering rod into the 
metering jet orifice and back to normal economy 
ranges. However, as the engine speed increases 
further, the primary side of the carburetor can no 
longer meet the engine air and fuel requirements. 
To meet these demands, the secondary side of the 
carburetor is used, The secondary side contains 
throttle valves, spring loaded air valves, meter- 
ing orifice plates, secondary metering rods, main 
fuel wells with air bleed tubes, fuel discharge 
nozzles, and accelerating wells and tubes. The 
secondary side operates as follows: 


(355) ENGINE FUEL 6-71 


PRIMARY MAIN 
METERING ROD 


ACCELERATING 


WELL FILLING 
ORIFICE 
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When the engine reaches a point where the 
primary bores cannot meet engine air and fuel 
demands, the primary throttle lever, working 
through connecting linkage to the secondary throt- 
tle shaft lever, begins to open the secondary 
throttle valves. As air flow through the secondary 
bores creates a low pressure (vacuum) beneath 
the air valve, atmospheric pressure on top of the 
air valve forces the air valve open against spring 
tension. This allows the required air for in- 
creased engine speed to flow past the air valve. 


When the air valve begins to open, the upper 
edge of the air valve passes the accelerating well 
port. As the valve passes the port it exposes the 
port to manifold vacuum. The port will immedi- 
ately start to feed fuel from the accelerating 
wells. 


The accelerating ports will prevent a momen- 
tary leanness as the valve opens and the second- 
ary nozzles have not begun to feed fuel, 


The secondary main discharge nozzles (one for 
each secondary bore) are located just below the 
air valve and above the secondary throttle valves. 
Being in the area of lowest pressure, they begin 
to feed fuel as follows: 


When the air valve begins to open, it rotates a 
plastic cam attached to the center of the main 
air valve shaft. The cam pushes upward on a 
lever attached to the secondary main metering 
rods, raising the metering rods out of the second- 
ary orifice plates. Fuel flows from the float 
chamber through the secondary orifice plates into 
secondary main wells, where it is mixed with air 
from the main well tubes at the bottom of the main 
wells, The air-blended-fuel mixture travels from 
the main wells to the secondary discharge nozzles 
and into the secondary bores, Here fuel mixture 
is mixed with air traveling through the secondary 


bores to supplement the air/fuel mixture de- 
livered from the primary bores, and then goes on 
into the engine manifold and on to the engine 
cylinders as a combustible mixture, 


As the throttle valves are opened further, and 
engine speeds increase, increased air flow 
through the secondary side of the carburetor 
opens the air valve to a greater degree, which in 
turn lifts the secondary metering rods further 
out of the orifice plates. The metering rods are 
tapered so that fuel flow through the secondary 
metering orifice plates is directly proportional 
to air flow through the secondary carburetor 
bores. In this manner correct air/fuel mixtures 
to the engine through the secondary bores can be 
maintained by the depth of the metering rods in 
the orifice plates. 


There are three other features incorporated 
in the secondary metering system which are as 
follows: 


1, The main well bleed tubes extend below the 
fuel level in the main well. These bleed air into 
the fuel in the well to blend the fuel with air 
quickly for good atomization as it leaves the 
secondary discharge nozzles. 


2. The secondary metering rods have a slot 
milled in the side to insure adequate fuel supply 
in the secondary fuel wells. These are neces- 
sary because, when the air valve is in the closed 
position, the secondary metering rods are nearly 
seated against the secondary metering orifice 
plates. During hot engine idle or hot soak the 
fuel could boil out of the fuel well, The milled slot 
allows enough fuel to by-pass the orifice plate to 
keep the main well filled during this period, This 
insures immediate fuel delivery from the second- 
ary fuel wells at all times, 


3. A baffle plate is used in the secondary bores. 
Its purpose is to provide good fuel distribution 
by preventing too much fuel from going to the 
front of the engine. 


Air Valve Dashpot Operation 
(Fig. 6-83) 


The secondary air valve is connected to a dash- 
pot (called the vacuum break unit) by a rod, to 
control the opening rate of the air valve and pre- 
vent any secondary discharge nozzle lag. 


Whenever manifold vacuum is above approxi- 
mately 5" - 6'' Hg, the vacuum break diaphragm 
stem is seated. However, when the secondary 
valves are opened and manifold vacuum drops 
below the 5" - 6" point, the spring in the vacuum 
break unit will force the diaphragm and stem off 
its seat. The rate of movement off the seat is 
controlled by a restriction in the cover of the 
vacuum break unit. 
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Fig. 6-83 Air Valve Dashpot Operation 


When the diaphragm is seated, it pulls the rod 
to the end of the slot in the air valve shaft lever. 
As the air valve starts to open, when the second- 
ary valves are opened, the restriction in the 
cover will restrict the air movement to the back 
side of the diaphragm and slow down the opening 
of the air valve. 


Accelerating Pump System (Fig. 6-84) 


During quick acceleration, when the throttle is 
opened rapidly, the air flow and manifold vacuum 
change almost instantaneously. The fuel, which is 
heavier, tends to lag behind causing a momentary 
leanness. The accelerator pump is used to pro- 
vide the extra fuel necessary for smooth operation 
during this time. 


The accelerating pump system is located in the 
primary side of the carburetor. It consists of a 
spring loaded pump plunger and pump return 
spring, operating in a fuel well. The pump plunger 
is operated by a pump lever on the air horn which 
is connected directly to the throttle lever by a 
pump rod. 


When the pump plunger moves upward in the 
pump well, as happens during throttle closing, 
fuel from the float bowl enters the pump well 
through a slot in the top of the pump well. It flows 
past the synthetic pump cup seal into the bottom 
of the pump well. The pump cup is a floating type, 
which moves up and down on the pump plunger 
head. When the pump plunger is moved upward, 
the flat on top of the cup unseats from the flat 
on the plunger head and allows free movement of 
fuel through the inside of the cup into the bottom 
of the pump well. This also vents any vapors 
which may be in the bottom of the pump well so 
that a solid charge of fuel can be maintained in 
the fuel well beneath the plunger head. 


When the primary throttle valves are opened, 
the connecting linkage forces the pump plunger 
downward. The pump cup seats instantly and fuel 
is forced through the pump discharge passage, 
where it unseats the pump discharge check ball 
and passes on through the passage to the pump 
jets located in the air horn where it sprays into 
the venturi area of each primary bore. 


It should be noted the pump plunger is spring 
loaded. The upper duration spring is balanced 
with the bottom pump return spring so that a 
smooth sustained charge of fuel is delivered 
during acceleration. — 


The pump discharge check ball seats in the 
pump discharge passage during upward motion 
of the pump plunger so that air will not be drawn 
into passage; otherwise, a momentary accelera- 
tion lag could result. 


During high speed operation, a vacuum exists 
at the pump jets. A cavity just beyond the pump 
jets is vented to the top of the air horn, outside 
the carburetor bores. This acts as a suction 
breaker so that when the pump is not in opera- 
tion fuel will not be pulled out of the pump jets 
into the venturi area. This insures a full pump 
stream when needed and prevents any fuel ‘‘pull 
over’’ from the pump discharge passage. 


Choke System (Fig. 6-85) 


The Quadrajet choke valve is located in the 
primary side of the carburetor. It provides the 
correct air/fuel mixture enrichment to the engine 
for quick cold engine starting and during the 
warm-up period, The air valve is locked par- 
tially closed until the engine is thoroughly warm 
and choke valve is wide open, The air valve can 
open a maximu:n of 8° during warm-up to permit 
increased performance during warm-up, 
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Fig. 6-84 Accelerating Pump System 
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Fig. 6-85 Choke System 


The choke system consists of a choke valve 
located in the primary air horn bore, a vacuum 
diaphragm unit, fast idle cam, connecting linkage, 
air valve lockout lever and a thermostatic coil. 
The thermostatic coil is located on the engine 
manifold and is connected to the intermediate 
choke shaft and lever assembly. Choke operation 
is controlled by the combination of intake mani- 
fold vacuum, the off-set choke valve, temperature, 
and throttle position. 


The thermostatic coil located on the engine 
manifold is calibrated to hold the choke valve 
closed when the engine is cold. 


NOTE: To close the choke valve the pri- 
mary throttle valves have to be opened to allow 
the fast idle cam follower to by-pass the steps 
on the fast idle cam and come to rest on the 
highest step of the fast idle cam. 


When the choke valve is closed, the air valve 
lock-out lever is weighted so that a tang on the 
lever catches the upper edge of the air valve 
and keeps the air valve almost closed, 


During engine cranking, the choke valve is held 
closed by the tension of the thermostatic coil. 
This restricts air flow through the carburetor to 
provide a richer starting mixture. When the en- 
gine starts and is running, manifold vacuum ap- 
plied to the vacuum diaphragm unit mounted on 
the float bowl will open the choke valve toa 
point where the engine will run without loading 
or stalling, 


At the same time, the fast idle cam follower 
lever on the end of the primary throttle shaft will 
drop from the highest step on the fast idle cam to 
a lower step when the throttle is opened, This 
gives the engine sufficient fast idle and correct 
fuel mixture for running until the engine begins to 
warm up and heat the thermostatic coil, As the 
thermostatic coil on the engine manifold becomes 
heated, it relaxes its tension and allows the choke 
valve to open further because of intake air push- 
ing on the off-set choke valve and the counter- 
weight effect of the linkage and choke lever. Choke 
valve opening continues until the thermostatic coil 
is completely relaxed at which point the choke 
valve is wide open. 


When the engine is thoroughly warm, the choke 
coil pulls the intermediate choke lever completely 
down and allows the fast idle cam to rotate so 
that the cam follower drops off the last step of 
the fast idle cam allowing the engine to run at 
normal speeds, When the choke shaft lever moves 
toward the up position, the end of the rod strikes 
a tang on the air valve lock-out lever. As the 
rod moves to the end of its travel, it pushes the 
lock-out tang upward and unlocks the air valve, 


The choke system is equipped with an unloader 
mechanism which is designed to open the choke 
valve partially if the engine should become loaded 
or flooded. To unload the engine, the accelerator 
pedal must be depressed so that the throttle 
valves are held wide open, A tang on a lever on 
the choke side of the primary throttle shaft con- 
tacts the fast idle cam and through the inter- 
mediate choke shaft forces the choke valve slight- 
ly open, This allows extra air to enter the 
carburetor bores and pass into the engine mani- 
fold and cylinders to lean out the fuel mixture 
so that the engine will start. 


SERVICE INFORMATION 


66. Carburetor Removal 


1, Remove air cleaner, mounting stud and 
gasket, 


2. Disconnect fuel line at carburetor and fuel 
filter bowl, 


3, Disconnect choke coil rod from carburetor 
by removing choke housing to manifold attaching 


screw and carefully lift choke coil assembly out 
of pocket and remove rod from hole in lever. 


4. Disconnect distributor vacuum line from 
front of carburetor, If car is a 697 ora 693 
series with air conditioning, also disconnect 
second vacuum line from front of carburetor 
3/16" body fitting, 


5. Disconnect throttle return springs and throt- 
tle rod or cable at throttle adapter plate. 


eel 
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6. Disconnect vacuum hose at PCV valve. On 
cars with Automatic Leveling Control, disconnect 
hose from tee. 


7, On cars equipped with A.I.R. system, discon- 
nect hoses from 5/8" fitting at rear of carburetor 
and 3/16" fitting or tee at front of carburetor, 


8. Remove two front screws and two rear bolts 
that hold carburetor to intake manifold and lift 
carburetor off manifold. 


9. Release PCV valve hose clamp attached to 
front of carburetor and remove hose from fitting. 


10, Remove carburetor and stainless steel 
shim, Discard the carburetor gasket, The stain- 
less steel shim may be used again if it is not 
warped, cracked or corroded and can be cleaned 


up. 


NOTE: Carburetor Installation is covered 
in Note 86, 


Carburetor Disassembly 


NOTE: Place carburetor on proper holding 
fixture, 


67. Air Horn Removal 


1, On air conditioned cars, remove idle speed 
up device from carburetor by removing screw 
securing it to the air horn, Disengage pull rod 
from lever. 


2. Remove clips from upper end of choke rod, 
disconnect choke rod from upper choke shaft 
lever and remove choke rod from bowl. Use a 
thin screwdriver to push the lower choke lever 
outward to help remove the rod, 
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Fig. 6-86 Air Horn Assembled 


3. Remove spring clip from upper end of pump 
rod, then disconnect pump rod from pump lever 
and lever on primary throttle shaft. 


4, Remove clip from vacuum break rod and 
remove rod, 


5. Remove secondary metering rod hanger 
screw and remove metering rods with hanger. 


6. Remove nine air horn to bowl attaching 
screws, two attaching screws are located next to 
the primary venturi. (Two long screws, five short 
screws, two countersunk screws), 


7. Remove air horn by lifting straight up, Air 
horn gasket should remain on bowl for removal 
later, 


CAUTION: Care must be taken not to bend 
the small tubes protruding from air horn, Fig. 
6-86, These are permanently pressed into 
casting, 


68. Air Horn Disassembly 


NOTE: Further disassembly of the air horn 
is not required for cleaning purposes, If part 
replacement is required, proceed as follows: 


1, Remove choke valve attaching screws and 
then remove choke valve and shaft. 


2. Remove pump lever roll pin then pumy lever. 


CAUTION: Air valves and air valve shaft, 
set screw and spring should not be removed. 


NOTE: OnA.I.R. carburetors, do not remove 
the triangular spring lock from the front vent 
tube. This is a tamper-proof spring installed 
to protect the screw adjustment under it. 


69. Float Bowl Disassembly 


1. Remove pump plunger from pump well, Fig. 
6-87. 


2. Remove air horn gasket from dowels on 
secondary side of bowl, then remove gasket from 
around power piston and primary metering rods. 


3. Remove pump return spring from pump well. 
4, Remove plastic filler over float valve, 


5. Remove power piston and primary metering 
rods, using needle nosed pliers to pull straight 
up on metering rod hanger directly over power 
piston, Fig, 6-88. Remove power piston spring 
from well. 
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Fig. 6-87 Float Bow! Assembled 


6. Remove metering rods from power piston 
by disconnecting tension spring from top of each 
rod then rotating rod to remove from hanger. 
See inset of Metering Rod Assembly, Fig. 6-91. 


7. Remove float assembly and float needle by 
pulling up on retaining hinge pin, 


NOTE: Do not remove float needle seat 
unless it is damaged, in which case it and float 
needle must be replaced as an assembly, 


8. Remove primary metering jets, Fig. 6-89, 
No attempt should be made to remove secondary 
metering plates, 


9, Remove pump discharge check ball retainer 
screw and check ball, 
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Fig. 6-88 Float Bow! Partially Assembled 
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Fig. 6-89 Float Bowl Disassembled 


10, Remove baffle from secondary side of bowl, 


ll. Remove vacuum hose from vacuum break 
assembly and from tube connection on bowl, 


12, Remove retaining screw from choke as- 
sembly and remove assembly from float bowl, 


NOTE: If further disassembly of choke lever 
mechanism is necessary, spread the retaining 
ears on bracket next to vacuum break assem- 
bly, then remove vacuum break assembly from 
lever, 


13, On air conditioned cars, remove idle speed 
up lever, 


14. Remove choke rod actuating lever from in- 
side of float bowl well. 


15, Remove two screws from hot idle compen- 
sator cover, then remove hot idle compensator 
and O-ring from float bowl. 


16, Remove fuel inlet nut, gasket and screen, 

17, Turn bowl over and remove throttle body 
by removing throttle body to bowl attaching 
Screws using a Phillips screwdriver, See Fig. 
6-90. 


18, Remove throttle body to bowl insulator 
gasket, 


70. Throttle Body Disassembly 


1, Remove idle mixture screws and springs. 
Idle mixture screws on A,I.R, carburetors have 


ee 
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Fig. 6-90 Throttle Body 


very long taper and should be handled carefully to 
avoid damage. 


CAUTION: Extreme care must be taken to 
avoid damaging throttle valves, 


NOTE: No further disassembly of the throt- 
tle body is required, 


71. Carburetor Cleaning and Inspection 


1. Thoroughly clean carburetor castings and 
metal parts, Fig. 6-91, in an approved cold im- 
mersion type carburetor cleaner. 


CAUTION: Rubber parts, plastic parts, and 
pump plungers, should NOT be immersed in 
carburetor cleaner, However, the delrin cam 


on the air valve shaft will withstand normal 


cleaning in carburetor cleaner, 


2. Blow out all passages in castings with com- 
pressed air. Do not pass drills through jets or 
passages, 


3. Inspect idle mixture needles for damage. 
4, Examine float needle and seat for wear, 
Replace if necessary with new float needle 


assembly. 


5. Inspect upper and lower surfaces of carbu- 
retor castings for damage. 


6. Inspect holes in levers for excessive wear 
or out of round conditions, If worn, levers should 
be replaced, 


7, Examine fast idle cam for wear or damage, 


8. Check air valve for binding conditions. If 
air valve is damaged, air horn assembly must be 
replaced, 


9. Check all throttle levers and valves for 
binds or other damage, 


Carburetor Assembly and 
Adjustment Procedures 


72. Throttle Body Assembly 


1, Install idle mixture needles and springs 
until lightly seated, Back out needles two turns 
as a preliminary idle adjustment. 


73. Float Bowl Assembly 


1. Install new throttle body to bowl insulator 
gasket onto bowl, being certain gasket is properly 
positioned over two locating dowels on bowl. 


2, Install throttle body, making certain that it 
is properly located over dowels on float bowl; 
then install 3 throttle body to bowl screws and 
tighten evenly and securely, using a Phillips 
screwdriver. 


Place carburetor on proper holding fixture, 


3. Install fuel inlet screen, gasket (new), and 
inlet nut and tighten nut securely. 


4. Install hot idle compensator O-ring seal in 
recess in bowl; then install hot idle compensator, 


NOTE: If vacuum break diaphragm was re- 
moved from bracket, slide vacuum break dia- 
phragm between retaining ears and bend ears 
down slightly to hold securely. 


5. Install air conditioning idle speed up lever 
on cast pin located as shown in Fig. 6-112, if 
carburetor is so equipped, 


6. Install fast idle cam on vacuum break as- 
sembly, Be sure fast idle cam actuating pin on 
intermediate choke shaft is located in cut-out 
area of fast idle cam, 


7. Connect choke rod (plain end) to choke rod 
actuating lever, then holding choke rod, with 
grooved end pointing inward, position choke rod 
actuating lever in well of float bowl and install 
choke assembly, engaging shaft with hole in actu- 
ating lever. Install retaining screw and tighten 
securely, Remove choke rod from lever for in- 
stallation later, 


8. Install vacuum hose to tube connection on 
bowl and vacuum break assembly. 
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Fig. 6-91 4MV Quadrajet Exploded View 
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9, Install baffle in secondary side of bowl with 
notches toward top. 


10, Install pump discharge check ball and re- 
tainer screw in passage next to pump well, 


11, Install primary main metering jets, 
12. Install float needle and pull clip. 


13. Install float by sliding float lever under 
float needle pull clip from front to back, With 
float lever in pull clip, hold float assembly at toe 
and install retaining pin from pump well side, 


14, Float Level Adjustment, Fig. 6-92, 


a. With adjustable T-scale, measure from top 
of float bowl gasket surface (gasket removed) to 
top of float at toe (locate gaging point 3/16" 
back from toe), Scale dimension should be 7/32 
inch or 0,210 inch, 


NOTE: Make sure retaining pin is held 
firmly in place and tang of float is lightly 
seated on float needle, 


b. Bend float up or down for proper adjustment. 


15. Install power piston spring in power piston 
well, If primary main metering rods were re- 
moved from hanger re-install making sure that 
tension spring is connected to top of each meter- 
ing rod, See Fig. 6-91. Install power piston as- 
sembly in well with metering rods properly 
positioned in metering jets. Press down firmly 
on power piston to make sure retainer is properly 
positioned in bore, 


16, Install plastic filler over float needle, 
pressing downward until seated properly, 


17, Install pump return spring in pump well, 
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Fig. 6-92 Float Level Adjustment 


18, Install air horn gasket around primary 
metering rods and piston, Position gasket over 
two dowels on secondary side of bowl. 


19, Install pump plunger in pump well. 
74. Air Horn Assembly 

1, Install the following, if removed. 

Pump lever with roll pin. 


Choke shaft, choke valve and two attaching 
screws. 


75. Air Horn to Bowl Installation 


1. Place air horn assembly on bowl carefully, 
positioning vent tubes and accelerating well tubes 
through air horn gasket, 


2. Install two long air horn screws, five short 
screws and two countersunk screws in primary 
venturi area, To prevent binding of choke valve 
or air valve due to distortion of air horn, all 
screws must be tightened evenly using the se- 
quence shown in Fig. 6-93, 


3. Connect pump rod in pump lever and retain 
with spring clip. 


4, Connect choke rod in lower choke lever and 
retain in upper lever with spring clip. 


5. Install vacuum break rod and clip. 
6, Attach secondary metering rods to hanger 


and screw hanger with rods to cam lever located 
between the two air valves, 


Fig. 6-93 Air Horn Screw Tightening Sequence 
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76. Pump Rod Adjustment (Fig. 6-94) 


1, With low speed idle screw backed out of con- 
tact, throttle valves completely closed and pump 
rod in outer hole of pump lever, measure from 
top of choke valve wall, next to vent stack, to top 
of pump stem with adjustable T-scale, 


2, Dimension should be 11/32 inch. Bend pump 
lever at the pump stem end, Fig, 6-94, to adjust. 


77. Fast Idle Adjustment (Fig. 6-95) 


1, With primary throttle valves completely 
closed and cam follower over high step of fast 
idle cam, turn fast idle screw in 1 turn after 
screw makes contact on lever, Fig, 6-95, 
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Fig. 6-95 Fast Idle Adjustment (Off Car) 


78. Secondary Metering Rod 
Adjustment (Fig. 6-96) 


1, To check secondary metering rod adjust- 
ment, measure from top of metering rod to top 
of air horn casting next to air cleaner stud hole, 
as shown in Fig, 6-96, The correct dimension is 
given in the following chart, 


NOTE: Air valve must be closed when 
measurement is taken, 


SECONDARY METERING ROD HEIGHT 
SPECIFICATION AS SHOWN IN FIG, 6-96 


All Except Eldorado 
693 Series .868 or 55/64 inch 
Eldorado 693 Series. . .858 or 55/64 inch 


2, If adjustment is necessary, bend metering 
rod hanger with tool J-22514 at point shown in 
Fig. 6-96, Make sure both rods are adjusted to 
same dimension, 


79. Choke Rod Adjustment (Fig. 6-100) 


1. With fast idle adjustment made, and cam 
follower on second step of fast idle cam and 
against high step of fast idle cam, rotate the 
choke valve toward the closed position by pushing 
up on choke-coil-rod vacuum break lever, 


2, With choke rod at bottom of choke lever slot, 
dimension between lower edge of choke valve and 
air horn should be .090 inch, 


3. Bend choke rod, Fig. 6-100, to adjust. 


80. Vacuum Break Adjustment (Fig. 6-97) 


1, With vacuum break diaphragm stem against 
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Fig. 6-96 Secondary Metering Rod Adjustment 
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Fig. 6-97 Vacuum Break Adjustment 


its seat and choke valve held toward closed po- 
sition, the dimension between lower edge of choke 
valve and air horn, at choke lever end, should be 
.180 inch, 


NOTE: The diaphragm may be seated by 
attaching a 3/16" I.D, rubber hose from the 
vacuum break diaphragm nipple, to any avail- 
able external source supplying a vacuum of at 
least 6" hg. 


2. Bend vacuum lever tang, Fig. 6-97, to adjust. 


81. Air Valve Dashpot Adjustment 
(Fig. 6-98) 


1, With air valve closed normally and vacuum 
break diaphragm seated, as described in the 
NOTE: in 6-79, there must be clearance of .030 
inch between dash pot rod and end of slot in air 
valve lever, 
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Fig. 6-98 Air Valve Dashpot Adjustment 
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Fig. 6-99 Unloader Adjustment 


2. Bend rod at air valve end, Fig, 6-98, to 
adjust. 


82. Unloader Adjustment (Fig. 6-99) 


1, With choke valve held toward closed position 
by lifting up on vacuum break lever, open primary 
throttle to wide open position, 


2, With valves in this position, dimension be- 
tween lower edge of choke valve and air horn 
wall should be .300 inch, 


3. Bend tang on fast idle lever, Fig. 6-99, to 
adjust. 


83. Air Valve Lockout Adjustment 


(Fig. 6-101) 
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Fig. 6-100 Choke Rod Adjustment 
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Fig. 6-101 Air Valve Lockout Adjustment 


NOTE: Fast idle (off car) and choke rod 
adjustments must be made prior to this 
adjustment, 


1. With choke valve wide open, apply sufficient 
force to choke-coil-rod (vacuum break) to move 
choke rod to top of slot in choke lever, 


2. Move air valve slightly in direction of open 
valve, 


3. Bend upper end of air valve lockout lever 
tang, Fig. 6-101, if necessary, to give an opening 
of .015 inch between lockout tang and front edge 
of air valve, 


B. Lockout 


1, With the opening clearance adjustments 
made, open choke valve to its wide open position 
by applying force to ‘‘up’’ side of choke valve, 


2, Making sure choke rod is in bottom of slot 
in choke lever, air valve lockout tang should 
allow only 8° of air valve opening. During choke 
on condition (warm up) the air valve will only 
open 8° if the throttle is opened wide. 


84. Secondary Throttle Opening 
Adjustment (Fig. 6-102) 


1, Open primary throttle valves until actuating 
rod contacts tang on secondary throttle lever, 
With valves in this position, bottom of rod should 
be in center of secondary lever slot, 


2, Bend tang on secondary throttle lever, Fig. 
6-102, if necessary to adjust, 
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Fig. 6-102 Secondary Throttle Opening Adjustment 


85. Air Valve Spring Wind-Up 
Adjustment (Fig. 6-103) 


1, Loosen lockscrew (Allen screw) Fig. 6-103, 
and turn adjusting screw counterclockwise to 
remove all spring tension. 


2, With air valve closed, turn adjusting screw 
clockwise 1/4 turn after torsion spring contacts 
pin on shaft. Holding adjusting screw in this 
position, tighten lockscrew. 


86. Carburetor Installation 


1, Clean surface of intake manifold, carburetor, 
and shim of any dirt, carbon or gasket material, 


2, Place new carburetor gasket on top of mani- 
fold with side marked ‘‘top’’ facing up, Fig. 6-104, 


WITH LOCK SCREW LOOSENED AND 

WITH AIR VALVE CLOSED, TURN ADJUSTING 

SCREW SPECIFIED NUMBER OF TURNS CLOCKWISE AFTER 
SPRING CONTACTS PIN. 


TIGHTEN mr 


LOCK SCREW 


ADJUSTING 
(ALLEN HEAD) SCREW 


Fig. 6-103 Air Valve Spring Windup Adjustment 
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Fig. 6-104 Carburetor Gasket and Shim 


3, Place cleaned stainless steel shim on top of 
gasket with side marked ‘‘top’’ facing up. 


4, Tighten fuel inlet nut on front of carburetor 
securely, 


5. Connect PCV valve hose to fitting on front of 
carburetor and secure with clamp. 


6. Lower carburetor onto intake manifold. 


7. Install two bolts and two screws to intake 
manifold, ‘lighten bolts and screws evenly, ‘light- 
en front screws to 8 foot-pounds and rear bolts 
to 14 foot- pounds, 


NOTE: This torque must be as specified to 
allow accurate calibration of choke coil rod, 


8, Connect the distributor vacuum line between 
the distributor and the 3/16" distributor vacuum 
nipple on the left side of the carburetor bowl near 
the idle adjusting screw. 


NOTE: If car is an air conditioned Eldorado 
693 series or a limousine (697 series) three 
vacuum lines are used in conjunction with a 
thermo vacuum switch (TVS). This switch is 
mounted on the left side of the radiator top 
tank, One vacuum line goes from the carburetor 
vacuum nipple on the carburetor (lower left 
front) to the nipple marked ‘‘C’’ on the TVS, 
The second vacuum line goes from the dis- 
tributor to the nipple marked ‘‘D’’ on the TVS, 
The third vacuum line goes from the manifold 
vacuum nipple on the carburetor (upper right 
front near the fuel entrance) to the nipple 
marked ‘‘MT"’ on the TVS. 


The vacuum hoses are color coded for easy 
routing and are all the same length in their 
respective series, 


9. Install choke coil rod into vacuum break 
lever as the choke assembly is installed to the 
manifold. Tighten choke assembly to manifold 
with attaching bolt. 


10. Connect carburetor fuel line at carburetor 
and fuel filter. Tighten all threaded fittings 
securely. 


ll. Connect throttle linkage and return 
spring(s). 


12. On cars equipped with A.I.R. system, con- 
nect 5/8 inch inside diameter hose to fitting at 
lower rear of carburetor and 3/16 inch inside dia- 
meter hose to manifold vacuum fitting on lower 
front of carburetor near the fuel inlet. 


NOTE: If the car has a thermo vacuum 
switch, then the vacuum is teed in at this 
nipple. 


13. Install air cleaner mounting stud in car- 
buretor, place air cleaner gasket in position and 
install air cleaner. 


87. Choke-Coil Rod Adjustment 
(On Car) (Fig. 6-105) 


1, Remove choke-coil assembly from manifold 
to disengage choke coil rod from vacuum break 
lever. 


2. Reinstall choke coil assembly but do not in- 
stall choke coil rod into hole in vacuum break 
lever, 


3. With choke valve completely closed and vac- 
uum break lever in maximum upward position, 
pull choke coil rod upward to end of travel against 
stop in choke coil housing. Upper end of rod 
should be positioned in gaging notch as shown in 
Fig, 6-105, 


1 
OPEN THROTTLE SLIGHTLY 
THEN LIFT VACUUM BREAK LEVER 
TO MAXIMUM UP POSITION 


"GAGING NOTCH" 


BEND ROD. 
TO ADJUST 


ROD AGAINST 
STOP 


Fig. 6-105 Choke Coil Rod Adjustment 


4. Bend choke-coil rod to adjust for position in 
proper gaging- notch, 


5. Remove choke coil assembly from manifold, 
Reinstall by putting upper end of choke coil rod 
into hole in vacuum break lever and tighten coil 
assembly to manifold, 


88. Low Speed Idle and Mixture 
Adjustment (On Car) 


NOTE: If stainless steel shim is not in- 
stalled, engine will not idle, see Note 86-3. 


1, Disconnect parking brake vacuum hose at 
vacuum release cylinder, 


NOTE: Hose must be disconnected at this 
location to include any calibrated leakage in 
balance of system. 


2. Connect tachometer to engine and set park- 
ing brake securely. Place transmission selector 
lever in Neutral. 


3. Remove air cleaner. Be sure that throttle 
dash pot is not holding throttle valves open, 


4, For preliminary adjustment, turn idle speed 
adjusting screw in approximately 1-1/2 turns 
after screw contacts primary throttle lever. Start 
and warm engine to normal operating tempera- 
ture, Be sure that choke is fully off and that 
carburetor is on slow idle with primary and 
secondary throttle valves closed, 


5. Place transmission selector lever in either 
““DR’’ position. 

6. Hot idle compensator must be closed when 
idle adjustments are made, This can be done by 
pressing finger or eraser end of pencil on air 
horn vent stack located just to left rear of sec- 
ondary metering rod hanger, 


CAM FOLLOWER 
ON HIGHEST STEP 
OF CAM 


DLE 
ADJUSTING SCREW 


Fig. 6-106 Fast Idle Adjustment (On Car) 
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7, Set idle speed to not less than 480 rpm, and 
not more than 500 rpm, by adjusting low speed idle 
screw shown in Fig. 6-107. 


NOTE: On cars equipped with A.I.R. system, 
set idle speed to 550 rpm; Air Conditioner must 
be off. 


Air Conditioner should be operating on non 
A.ILR, cars so equipped, Place Automatic Climate 
Control lever in ‘‘auto’’ position. Disconnect and 
plug vacuum line from power servo located on 
firewall above engine. 


8. Turn one idle mixture adjustment screw 
clockwise in order to obtain highest reading on 
tachometer, 


Use Extension Hex-head Driver, J-22646, to 
facilitate adjustment of idle mixture screws on 
693 cars with Air Conditioning, 


Continue to turn screw until speed falls off 20 
rpm. This point is lean idle speed fall off. 


Turn screw counterclockwise until speed drops 
off 20 rpm, This point is rich idle speed fall off. 


Now turn screw midway between rich and lean 
drop off for proper mixture setting, 


NOTE: On cars equipped with A.1.R. system, 
reverse screw one and one-eighth turn from 
20 rpm lean idle speed fall off. 


9, Repeat step 8 with other idle mixture ad- 
justing screw, 


10, Reset idle rpm, as noted in step 7, and 
repeat steps 8 and 9, if speed is over 500 rpm 
(550 rpm on A,I.R. equipped cars), 


Repeat procedure outlined in steps 7 through 
10 until an idle speed of 480-500 rpm is reached 
on standard cars, and 550 rpm on cars equipped 
with A.I.R. system. 


11. Install air cleaner and recheck idle, If idle 
speed is not within specifications, repeat proce- 
dure outlined in steps 7 through 10, 


12. Shut off engine and remove tachometer, 


13, Reconnect power servo vacuum line on air 
conditioned cars, 


14, Connect parking brake vacuum cylinder 
line, 


89: Fast Idle Adjustment (On Car) 
(Fig. 6-106) 


NOTE: Preceding idle adjustments must be 
made first, Automatic Climate Control should 
be in ‘‘Off’’ position on cars so equipped, 


1, Start engine and allow engine and transmis- 
sion to reach operating temperature; choke should 
be fully open, Be sure parking brake is applied. 


Dia 
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2. Shut off engine and remove air cleaner, 


3. Open throttle slightly. Set fast idle cam 
follower on highest step of cam, Fig, 6-106. 


4, Start engine. Choke valve will be open be- 
cause engine is fully warmed up. 


5. Observe idle speed and adjust fast idle 
screw, Fig. 6-106, to give 1700- 1750 rpm with 
transmission in Neutral. Return engine to normal 
idle and install air cleaner, 


90. Secondary Throttle Closing 
Adjustment (On Car) (Fig. 6-107) 


1. Set curb idle screw to recommended rpm, 
as described in Note 88, making sure cam fol- 
lower is not resting on fast idle cam. 


2. There should be .020 clearance between 
actuating rod and front of slot in secondary 
throttle lever as shown in Fig, 6-107, when pri- 
mary throttle middle lever is against tang of 
primary throttle outer lever. 


3. If adjustment is correct, replace air cleaner, 


4. If adjustment is necessary, remove trans- 
mission downshift switch by removing two screws 
from the dash pot bracket, 


5, Disconnect throttle return spring(s) and 
throttle rod or cable at throttle adapter plate. 


6. Remove two hex head screws holding throttle 
adapter plate to primary throttle outer lever, and 
remove throttle adapter plate. 


7, Bend tang of primary throttle outer lever as 
necessary to adjust. 


8. Attach throttle adapter plate to primary 
throttle outer lever, 


CHOKE VALVE WIDE OPEN 


© 


' 
t 
1 
1 


u 
LEVER AGAINST 


TA 
.020 CLEARANCE 


L 
LOW SPEED IDLE 
SCREW MUST BE SET 


NG 
AT PROPER RPM. \. i 
> ACTUATING 


PRIMARY 


PRIMARY THROTTLE 
OUTER LEVER 


Fig. 6-107 Secondary Throttle Closing Adjustment 


9. Connect throttle return spring(s) and throttle 
rod or cable at throttle adapter plate. 


10. Install throttle and transmission downshift 
switch assembly and adjust as described in Note 
6-96. 


1l. Install air cleaner, 


91. Crankcase Filter Assemblies 
(Fig. 6-75) 


(For Closed System Ventilation) 


a. Removal 


NOTE: On Fleetwood Eldorado pull pipe to 
air cleaner from grommet on top of left 
strainer and remove strainer from grommet on 
left rocker arm cover. Remove P.C.V. valve 
elbow from top of right strainer and remove 
strainer from grommet on right rocker and 
cover. Carburetor air cleaner need not be 
removed, 


1, Remove air cleaner wing nut and top cover. 


2. Remove air cleaner element. 
3. Remove hose from strainer, 


4, Remove U-shaped clip retainer at neck of 
strainer and remove strainer. 


5. If strainer(s) requires cleaning, use a solvent 
and reoil strainer(s) with engine oil. 


b. Installation 


NOTE: On Fleetwood Eldorado insert left 
strainer in grommet on left rocker arm cover 
and insert pipe from air cleaner into grommet 
on top of strainer, Insert right strainer in 
grommet on right rocker arm cover and insert 
P.C.V. valve elbow on top of strainer. 


1. Install strainer in position in air cleaner, 
and secure with U-shaped retainer, 


2. Install hose to strainer. 

3, Install air cleaner element, air cleaner top 
cover and wing nut, 
(For Open System Ventilation) 

a. Removal 


NOTE: On Fleetwood Eldorado remove left 
strainer from grommet on left rocker arm 
cover, Remove P.C.V. valve elbow from top 
of right strainer and remove strainer from 
grommet on right rocker arm cover, 


1, Remove oil filler cap which is the crankcase 
filter on all non A.I.R. cars except Fleetwood 
Eldorado. 


2. If strainer(s) requires cleaning, use a solvent 
and reoil strainer(s) with engine oil. 
b. Installation 
NOTE: On Fleetwood Eldorado insert left 
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strainer in grommet on left rocker arm cover, 
Insert right strainer in grommet on right rock- 
er arm cover and insert P.C.V. valve elbow 
on top of strainer, 


1. Install oil filler cap which is the crankcase 
filter on all non A.I.R. cars except Fleetwood 
Eldorado. 


92. Positive Crankcase Ventilator Valve 
Replacement (Figs. 6-75 and 6-76) 


a. Removal 


1, Remove air cleaner, 


2, Remove plastic spark plug wiring clip from 
its stud and position wiring out of the way. 


3. Release hose clamp and hose from right 
rocker arm cover, 


NOTE: On Fleetwood Eldorado remove large 
diameter end of P.C.V, valve from rubber elbow 
in oil separator (strainer) on the front of right 
rocker arm cover, 


NOTE: On all Fleetwood Eldorados and 
other cars so equipped, a ‘‘Tee’’ connector for 


Automatic Level Control is installed between 
carburetor fitting and ventilator valve. 


4, Release clamps securing P.C.V. valve to 
hose and remove valve, 


b. Installation 


1. To facilitate installation, apply a small 
amount of silicone on both ends of replacement 
valve, 


2. Install new P.C.V. valve with smaller di- 
ameter end into rubber hose connected to carbu- 
retor, Secure with hose clamp, 


3, Connect large diameter end of valve to vent- 
ilator hose and secure with large hose clamp, 


NOTE: On Fleetwood Eldorado, position 
large diameter end of P.C.V. valve into elbow 
in oil separator (strainer) on the front of right 
rocker arm cover, 


4, Install plastic spark plug wiring clip on its 
stud, 


5. Install air cleaner, 


CRANKCASE VENTILATOR VALVE DIAGNOSIS CHART 


CONDITION 


Slow, unstable idle, rolling, frequent stall- 
ing, breather backflow, and oily engine 
compartment, 


Engine operation OK, but breather backflow at 
heavy throttle, oily engine compartment, 


Rough, fast idle, Engine stalls, No backflow. 


POSSIBLE CAUSE 


Valve completely plugged, or stuck in backfire 
(engine off) position, 


Valve stuck in idle position. 


Valve stuck in intermediate position, 


NOTE: If the valve is inoperative, it should be replaced, 


93. Fuel Filter 
Removal and Installation 


a. Removal 


1. On cars equipped with Air Conditioning, dis- 
connect vapor return line from fuel filter, 


2. While holding fuel filter in position, loosen 
nuts and disengage fuel lines, 


3. While holding fuel filter, remove one bolt 
and lockwasher holding fuel filter to oil filler 
housing bracket and remove filter, 


b. Installation 


1. Position inlet and outlet lines in fuel filter 


and start bolt with lockwasher that attaches fuel 
filter to oil filler housing bracket. 


2. Tighten fuel filter outlet and inlet line nuts 
while holding filter steady, 


3. Tighten bolt securing fuel filter to oil filler 
housing bracket while holding filter steady, 


4, On cars equipped with Air Conditioning, con- 
nect vapor return line to fuel filter, 


94. Throttle Rod Adjustment 
(All Cars Except Fleetwood 
Eldorado) 


1, Remove air cleaner, 
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Fig. 6-108 Throttle Rod Adjustment except 693 


2, Check linkage for free movement in all po- 
sitions, and check to see that return spring fully 
closes the throttle. 


3, Remove cotter pin that holds end of throttle 
rod in relay lever, and remove washers and end 
of rod from relay lever. 


4, On cars equipped with Cruise Control, de- 
tach Cruise Control linkage at Cruise Control 
power unit end. 


5. While a helper presses accelerator pedal 
against floor mat, hold carburetor throttle lever 
in full throttle (wide open) position, Make sure 
choke valve is wide open. 


6. Loosen lock nut and throttle rod end in 
either direction as necessary to allow free entry 
into bushing on relay lever, Fig, 6-108. 

7. With accelerator pedal released, reinstall 
washer on throttle rod and instail rod into bushing 
in relay lever. 


8. Install other washer and then install cotter 
pin, With accelerator pedal pressed again to 
floor mat, recheck throttle for wide open position. 


9. On cars equipped with Cruise Control, in- 
stall Cruise Control linkage. If adjustment on 
throttle rod was changed, it will be necessary to 
adjust Cruise Control linkage as outlined in Sec- 
tion 15, Note 19, 


95. Throttle Rod Adjustment 
(693 Fleetwood Eldorado) 


1, Remove air cleaner, 


2. Check cable linkage for free movement in 


all positions, and check to see that return spring 
fully closes throttle, 


3, Disconnect cable rod retaining spring at 
throttle adapter plate and remove cable rod from 
adapter plate, 


4, On cars equipped with Cruise Control, de- 
tach Cruise Control linkage at Cruise Control 
power unit end, 


5. While a helper presses accelerator pedal 
against floor mat, hold carburetor throttle lever 
in full throttle (wide open) position. Make sure 
choke valve is wide open. 


6. If cable rod fitting does not line up exactly 
with its connecting hole on throttle adapter plate, 
loosen two cap screws at cable mounting plate on 
left rear of carburetor, and position cable back- 
ward or forward to allow exact alignment into 
throttle adapter plate hole, Fig. 6-109. 


7. Tighten cable mounting screws on mounting 
plate. 


8, With accelerator again pressed to floor mat, 
recheck throttle for wide open position, 


9, On cars equipped with Cruise Control, in- 
stall Cruise Control linkage. If adjustment on 
throttle cable linkage was changed, it will be 
necessary to adjust Cruise Control linkage as 
outlined in Section 15, Note 19. 


10, Replace air cleaner. 


96. Transmission Downshift 
Switch Adjustment 


1, Remove carburetor air cleaner. 


2. Make certain that carburetor is adjusted to 


THROTTLE 
CABLE ROD 


THROTTLE ae 
ADAPTER PLATE 
FITTING 


Fig. 6-109 693 Throttle Rod Adjustment 


(371) ENGINE FUEL 6-87 
—_— eS 


specification and that throttle linkage is at low 
speed idle setting. 


3, If transmission downshift switch is properly 
adjusted, Fig, 6-110, a #31 wire gage size drill 
or equivalent can be inserted through the cali- 
brating hole below lower wire terminal extending 
through to carburetor side of switch, 


NOTE: With this adjustment the stator 
should break contact at 6°+ 1 1/2° from closed 
hot idle throttle and make contact at 40° throttle, 
The downshift should make contact above 60° 
throttle, 


4, If adjustment is necessary, loosen the two 
7/16" switch mounting screws and position switch 
for proper alignment to perform step 3, 


5. With switch positioned, tighten mounting 
screws and remove 1/8" drillrod from calibrating 
hole through switch, 

6. Repeat step 3, If necessary, repeat step 4, 

7. Install air cleaner, 


97. Transmission Down Shift Switch 
Removal and Installation 


a. Removal 


1, Remove air cleaner, 
2. Disconnect three wire connectors, 


3. Remove two cap screws from dash pot 
mounting bracket, 


4, Remove downshift switch, 


NOTE: Transmission downshift switch can 
be removed with throttle dash pot as an as- 


TRANSMISSION | 
DOWNSHIFT 
SWITCH 


ADJUSTING 

SCREWS 
aN E 
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Fig. 6-110 Transmission Downshift Switch Adjustment 


sembly by removing two screws and washers at 
base of bracket under ignition coil mounts. 


b. Installation 


NOTE: If downshift switch was removed 
along with throttle dash pot mounting bracket 
as an assembly, install bracket after position- 
ing actuating shaft as described in step 1 below 
and secure bracket under coil mount with two 
screws and washers, 


1, Holding switch in approximate in car mount- 
ing position, turn switch actuating shaft counter- 
clockwise until it stops, Insert shaft into hole on 
throttle adapter plate, 


2, Insert two mounting screws through switch 
mounting to throttle dash pot mounting bracket and 
lightly tighten, 


ad 


Adjust switch as described in Note 6-96, 


Connect three wires to terminal on switch. 


* 


Replace air cleaner. 


ou 


98. Throttle Dash Pot Adjustment 


NOTE: To adjust the dash pot, an adjusting 
tool should be made out of #22 (0,030 inch) gage 
stock according to the dimensions shown in 
Pig. 6-113, The critical dimensions of the tool 
are 1-7/32" and 0,030", Idle speed, Note 6-88 
must be made prior to this adjustment, 


1. Remove carburetor air cleaner, 
2, Back off locknut locking dash pot in bracket, 


3, Install dash pot adjusting tool on dash pot 


‘ f ee: 
THROTTLE DASH POT . 
ADJUSTING TOOL av? 
FIG. 6-113 Pe 

* 
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Fig. 6-111 Throttle Dash Pot Adjustment 
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with 3/8" wide prongs fitting over end nearest 
bracket, Fig. 6-111. 


4, With throttle lever adapter plate in idle posi- 
tion (throttle valves closed), adjust dash pot fore 
or aft until dash pot adjusting tool just touches 
throttle lever adapter plate cam. 


5. Tighten locknut to lock dash pot to bracket. 
6. Remove dash pot adjusting tool. 
7. Install air cleaner, 


NOTE: Adjustment can also be made by 
using an 0.030 feeler gage between dashpot stem 
and throttle adapter plate with throttle at curb 
idle and dashpot stem pushed completely into 
dashpot. Adjust dashpot to maintain this 
clearance. 


8. Start and warm up engine to operating tem- 
perature and make certain fast idle screw is 
released from fast idle cam, 


9, Apply foot brake firmly with left foot and 
place selector lever in Drive. On Air Condi- 
tioned cars, make sure the system is in operation, 
Depress accelerator pedal and release rapidly. 


NOTE: Do not depress accelerator pedal 
repeatedly, or transmission may become 
overheated, 


10, If engine stalls, clearance is too great. 
Place selector lever in Neutral, loosen locknut on 
dash pot and turn dash pot counterclockwise two 
flats, Tighten locknut and repeat step 9, 


11. Road test car. 


99. Throttle Dash Pot Assembly 
Removal and Installation 


a. Removal 


1, Remove air cleaner for greater accessibility. 


2. Loosen locknut securing dash pot shaft to 
bracket, Fig, 6-111, and unscrew dash pot from 
weld nut on bracket, 


NOTE: Throttle dash pot assembly can also 
be removed along with its mounting bracket by 
removing two screws and washers at base of 
bracket under ignition coil mounts, 


3. Remove dash pot assembly from engine. 


b. Installation 


1. Install dash pot shaft with locknut into weld 
nut on mounting bracket, and secure with locknut, 
Fig, 6-111, 


NOTE: If throttle dash pot was removed 
along with its mounting bracket, install dash 
pot and mounting bracket by positioning bracket 
under coil mounts and securing with two screws 
and washers, 


2. Install air cleaner. 


3. Adjust dash pot as outlined in Note 6-98, 
If bracket was removed, check transmission 
downshift switch adjustment also, 


100. Air-Condition Idle Speed Up 
Control Adjustment (On Car) 


l. With shift lever in PARK position, start 
engine and allow it to warm up, 


2. Remove carburetor air cleaner. 


3, Remove vacuum hose from Automatic Cli- 
mate Control power servo vacuum actuator and 
plug hose. 


4, Set Automatic Climate Control selector lever 
in AUTO position, 


5. Adjust nuts on idle speed-up control rod, 
Fig, 6-112, to maintain an idle speed of 900-950 
RPM. Secure adjuster nuts. 


6. Shut off engine, reconnect vacuum hose to 
power servo and install carburetor air cleaner. 


101. Fuel Pump Tests 


1, To check fuel pump capacity, remove fuel 
filter as described in Note 6-93a, Connect a hose 
at filter inlet pipe so that fuel may be discharged 
into a container, 


2. Raise front end of car, 


3. Disconnect flexible fuel line to fuel pump 
from metal supply line at right side of engine, 


ADJUST TWO NUTS 
FOR PRIMARY THROTTLE OPENING 
TO SPECIFIED ENGINE R.P.M. 


Fig. 6-112 Air Conditioning Idle Speed Up Adjustment 
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Plug supply line to keep gasoline from draining 
out of tank, 


4, Insert disconnected end of flexible line into 
a quart container of kerosene or solvent, Be 
sure end of hose does not rest against bottom of 
container and container is at same level as fuel 
pump. 


5. Connect a jumper wire from the coil pri- 
mary negative terminal, on the distributor side, 
to a good ground, so that engine will not start, 


6. Crank engine to prime pump until approxi- 
mately 1/2 pint has been pumped before checking 
output, Seventeen strokes should fill a pint con- 
tainer, If liquid is delivered as specified, pump 
delivery is normal. If pump delivery is below 
normal, check for the following, 


a. Loose fitting or connection at inlet side of 
pump, Use new hose clamp, or replace pump if 
fitting is damaged, 


b, Flexible inlet line pinched, broken, porous, 
or obstructed, Replace flexible line, 


c, Check camshaft eccentric for wear visually 
by using mirror and flashlight through mounting 
flange; inspect fuel pump arm for wear. 


7. If pump does not operate properly after 
these corrections have been made, replace pump, 


NOTE: By following the procedure given 
below, the displacement capacity of the pump 
can be increased by as much as 5 cc per 
stroke, 


8. When installing pump, crank engine until 
camshaft eccentric is at its low point of contact 
with fuel pump arm, With mounting screws loose, 
lift up on pump, At the same time, tighten screws 
to 15 foot- pounds, 


9. To check for pump pressure, remove hose 
from filter inlet pipe, install pressure gage. At 
cranking speed, fuel pump pressure should be 
5-1/4 to 6-1/2 pounds per square inch, 


10, If pressure is out of specified range, re- 
place pump, 


NOTE: Pump will not hold pressure because 
0,012 bleed valves are in both outlet and inlet 
valves, 


ll. Remove pressure gage, holding a cloth 
around the connections to absorb any gasoline 
that might spray out as the gage is detached, In- 
stall fuel filter as outlined in Note 6-93b, 


12, Remove plug from steel fuel supply line 
and connect rubber line to steel line, 


13, Remove jumper wire at coil negative 
terminal, 


14, Lower car. 


102. Fuel Pump 
Removal and Installation 


a. Removal 


NOTE: On cars equipped with A.L.R. sys- 
tem, except the Fleetwood Eldorado, it is nec- 
essary to remove air pump as described in 
Note b-138a, and remove bolt that holds strut 
to pump front mounting bracket. Swing front of 
strut out of way to gain access to fuel pump. 


1, Connect a jumper wire from coil primary 
negative terminal, on distributor side, to a good 
ground, so that engine will not start, 


2, Loosen two cap screws holding fuel pump to 
engine front cover, 


3, Crank engine until camshaft eccentric is at 
its low point of contact with fuel pump arm, and 
pump has minimum pressure on mounting screws, 


4, Disconnect fuel line between fuel filter and 
pump. Remove line. Use a cloth to absorb 
gasoline, 


5. Release hose clamp securing rubber hose to 
fuel pump inlet and plug rubber hose from tank 
to prevent fuel drainage. On Eldorado 693 equip- 
ped with A.I,.R. system, remove corded rubber 
baffle from front crossmember and remove 
rubber hose from connector located on cross- 
member instead of at fuel pump inlet, Plug end 
of hose from tank to prevent fuel drainage, 


6. Remove two cap screws that hold fuel pump 
to engine front cover and remove pump. Discard 
gasket. On Eldorado 693 equipped with A.LR. 
system, remove power steering pump belt to 
facilitate fuel pump removal. 


b. Installation 


1, On Fleetwood Eldorado equipped with A.I.R. 
system, attach rubber fuel inlet hose to connector 
with clamp behind front crossmember. See that 
tangs on clamp face upward, 


2, Position gasket on pump and install pump on 
cover, Loosely install screws. Lift pump and 
tighten screws to 15 foot- pounds, 


3. On all cars except Fleetwood Eldorado 
equipped with A,I,R, system, remove plug and 
connect rubber inlet fuel hose to pump, securing 
with hose clamp. 


4, Install fuel line between fuel pump and filter, 


5. On Fleetwood Eldorado equipped with A,I.R. 
system, replace and adjust power steering pump 
belt and adjust to 55-70 lbs, tension, 


NOTE: On cars equipped with A.I.R. sys- 
tem, except the Fleetwood Eldorado, replace 
air pump as described in-Note 6-138b, 
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QUADRAJET 4 MV DIAGNOSIS CHART 


CONDITION CHECK POINTS 


IMPORTANT 


Before attempting carburetor diagnosis as outlined 
below, all other engine systems must be operating 
properly. Diagnosis of these systems (electrical, 
exhaust, mechanical, and in the case of fuel 
economy, odometer accuracy) is found in this 
Service Manual. The numbers 1, 2 and 3, under 
the CONDITION are the order of probability. 
The * indicates additional possibilities. 
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STALLING 


eT ai eve Bing, Stuck, Wrongs Spring Tension Aa 
SS ee 
= a TIT TET Volve Detipor Bing on Sticking | 
Secondary Metering Rods Bont, Wrong Pa 
= TE Secondany Baffle Petes Ming | 
re = TET Secondary Moin Discborge Nozzles PloggedorDiny_| 


| | No Vacuum to Power Piston 


| fs | 
Ri rimccks Primary Metering Rods Altered, Bent or Wrong Part 
a Check Accelerator Pump System & Adjustment 
| | 
ell a I |_| | * | Fuel Pump Pressure or Volume Notto Specification _| 
pot aT check stow ile Adjustment 
Pett tT PT TT check Fast tate Adjustment 


Primary Metering Jets Plugged, Loose, Wrong Part 


aks ceence 
aT Ta Ta Te T Foc Sticking or Level Miediused | 


rm f+] [-l-l+I | 
rtste| | t= T [= [a [2 [| Fist Needle Locking 
Pe Pe Te Ta T= 77a Compensotor Not Opening or Closing | 
Pe a Tt Peeper Plugged or Diet 
TTT TT crerkcose Vent Valve Plogged 
Pepe oe Pe reel Fitter in Gos Terk Plugged 
PT TET TET reer Fitter in Corbet Pivgged or Dirty | 
PTT oe Tair Cleaner Eee Pogaed 
Pe TTT tole in Feet Pump Suction tine 
Pe eT LT eT check Aste. Tron. Trove Switch Aajusment | 
Ppa ets] Hoot ise Valve Suck Open or Closed 
Pee eee secondary Trotie Valves Sticking Open | 
PTT TET T. Ch for all Tec Peiion ob Gorraor —_| 
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QUADRAJET CARBURETOR SPECIFICATIONS 
MODEL 4MV 


Throttle Bore 
Primary 
Secondary 


Main Venturi 
Primary 
Secondary 
Tertiary 


Float Level Adjustment 


METERING SPECIFICATIONS 
For Series 
680, 681, 682, 683, 697 
and 698 without A.I.R. 


Primary Side 
Idlé’ TUBES 26 twee SERS SK 
Auxiliary Well Bleeds ......... - 
Side Well Bleeds... .. 2.0.5 .004 .050 
Top’ Well, Bleeds: . w:. sce s 6a es .050 
Side Idle Bleeds ............ .047 
Metering Rods Economy End ..... -040 
Metering Rods Power End....... .026 
Metering JetS. 5c kb ile te ewe .070 
Idle Mixture Screws ...... 


Secondary Side 
Secondary Well Tubes ......... -036 
Secondary Rods Identification ..... AK 
Secondary Rod Wide Open 

rhrottleStep ..c 6s ewe a BS % 0.057 
Accelerating Well Feed Holes... 
Accelerating Well Discharge Holes . 


METERING SPECIFICATIONS 
For Series 
693 without A.I.R. 


Primary Side 
Idle ‘Tubes, ..0. 0:6 cise we ew 
Auxiliary Well Bleeds ......... : 
Side Well Bleeds ...........-. -050 
Top ‘Well Bleeds . 6.62 6 swae ss .050 
Side Idle Bleeds ..........6.. .047 
Metering Rods Economy End ..... .037 
Metering Rods Power End....... .026 
Metering’ Jetsie 6 ciciew ec ceew ee .067 
Idle Mixture Screws ...... 


Secondary Side 
Secondary Well Tubes......... -028 
Secondary Rods Identification ..... BD 
Secondary Rod Wide Open 
Throttle:Step, oi. it igen se 8s 0.058 

Accelerating Well Feed Holes. . 

Accelerating Well Discharge Holes. 


Choke Rod Adjustment 


Vacuum Break Adjustment 


Pump Rod Adjustment 
Outer hole capacity 7.0 
to 10.0 cc per 10 strokes 


Air Valve Adjustment 
Unloader Adjustment 


METERING SPECIFICATIONS 
For Series 
680, 681, 682, 683, 697 


and 698 with A.I.R. 


Primary Side 
Idlé “TUDES: 5 gis 6 ERG Ewes 

Auxiliary Well Bleeds ......... 

Side: Well ‘BIGGds: . ik cis. ks cw ee .050 
Top Well Bleeds 2.6 wwice te pews sb .050 
Side Idle Bleeds .......-.2.000- -047 
Metering Rods Economy End ..... .041 
Metering Rods Power End....... -026 
Metéring. Jets... 1 cw ee eee ee -070 
Idle Mixture Screws ...... .3 to 4 turns 


Secondary Side 
Secondary Well Tubes ......... -036 
Secondary Rods Identification ..... AK 
Secondary Rod Wide Open 

Throttle Stop’ ..5 cw sc iG ws 0.057 
Accelerating Well Feed Holes ... 
Accelerating Well Discharge Holes . 


METERING SPECIFICATIONS 
For Series 
693 with A.I.R. 


Primary Side 
Tdi “TUDES s ws 6 HEPES Swe sb es 

Auxiliary Well Bleeds ......... 

Side Well Bleeds ..........2.. .050 
Top: Well (Bleeds) «iain 2 cwaie sax .050 
Side Idle Bleeds ............ -047 
Metering Rods Economy End...... -039 
Metering Rods Power End....... -026 
Metering Jets. 2. cst et te ces .067 
Idle Mixture Screws ...... 3 to 4 turns 


Secondary Side 
Secondary Well Tubes ......... .028 
Secondary Rods Identification. .... BD 
Secondary Rod Wide Open 
Throttle Step... 4 wae ems « 0.058 


Accelerating Well Feed Holes... 
Accelerating Well Discharge Holes. 


a 
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FUEL PUMP SPECIFICATIONS 


NOTE: Testing to be done with entire car at room temperature. 


Fuel pressure at idle speed 5-1/4 to 6-1/2 psi 


Fuel pump discharge per stroke at cranking speed 28 cc. Minimum 


Fuel pump discharge in 17 strokes at cranking speed 1 pint Minimum 


TORQUE SPECIFICATIONS 


Application 


Carburetor to Intake Manifold Bolt (Rear) 


Material 
Number 


280-M 14 ft. lbs. 


280-M Carburetor to Intake Manifold Screw (Front) 8 ft. lbs. 


15 ft. lbs. 


260-M Fuel Pump to Engine Front Cover Screw 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings and steel classifications. 
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Fig. 6-113 Special Tool Board 


Tool No. 


J-9789-01 
J-22646 
J-1137 
J-22514 
J-5197 


Throttle Dashpot Adj. Tool 
Universal Gage Set 
1/4" Hex-head Extension Driver 


Bending Tool 
Bending Tool 
Bending Tool 
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GENERAL DESCRIPTION 


The engine in all 1967 series Cadillac cars is 
of the overhead valve 90°, V-eight design. The 
cylinder bore diameter is 4.130 inches and the 
piston stroke is 4,000 inches, providing a piston 
displacement of 429 cubic inches, The engine has 
a compression ratio of 10,5 to 1, and develops 340 
horsepower at 4600 rpm, Peak torque of 480 
foot-pounds is developed at 3000 rpm. A three- 
quarter view of the engine and transmission, used 
in all cars except the 693 series Fleetwood 
Eldorado, is shown in Fig. 6-114, 


Design Features 


The cast iron cylinder block is designed with 
two 90° cylinder banks having four cylinder bores 
in each bank. 


Cylinder numbering is by cylinder arrangement. 
The left front cylinder is number one, and the 
right front is number two, Cylinders on the left 
bank have odd numbers (1, 3, 5, and 7) and those 
on the right bank have even numbers (2, 4, 6, 
and 8). 


The firing order is 1-8-7-2-6-5-4-3. 


The die cast aluminum engine front cover is 
designed with mounting provisions for the oil 


pump, oil filter, oil filler tube, fuel pump, distri- 
butor, and water pump, to provide a compact and 
accessible accessory arrangement. 


The crankshaft is designed to provide a four 
inch stroke. The cast crankshaft with three inch 
diameter journals is supported by five shell-type 
main bearings of steel-backed aluminum and 
steel-backed babbitt. End thrust of the crank- 
shaft is taken by the center main bearing. Six 
counterweights are integral with the crankshaft. 
A harmonic balancer is pressed on the front end 
of the crankshaft. 


Connecting rods for pistons of opposite cylin- 
ders are carried side by side on the same crank- 
pin, Shell type connecting rod bearings are of 
steel-backed aluminum. 


The cast aluminum pistons use two compres- 
sion rings and one oil ring. To provide a non- 
scuffing surface when the engine is new, the 
pistons are tin-plated. A trough on the top of 
each piston increases the turbulence of the fuel 
mixture in the combustion chamber for more 
complete burning. 


Piston pins are press-fitted into the connecting 
rods, Broached grooves in each piston pin bore 


Fig. 6-114 Engine 3/4 View with Transmission 
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direct oil from the cylinder wall to the piston 
pin to provide adequate lubrication. 


The camshaft is supported by five steel-backed 
babbitt bearings, It is driven by the crankshaft 
through a timing chain at the front of the engine, 
Both the crankshaft and camshaft sprockets have 
locating marks to provide correct valve timing 
when the timing chain is installed. Wide camshaft 
lobe design assures minimum lobe wear, 


A drive gear, cast as an integral part of the 
camshaft, meshes with the drive gear on the 
distributor drive shaft, Fig. 6-115. The distri- 
butor drive shaft rotates in a clockwise direction 
when viewed from above, This shaft also drives 
the oil pump. 


aga 
ee ; 
—— A 


Hydraulic valve lifters are used to maintain 
zero operating clearance throughout the valve 
train, This arrangement assures quiet operation 
and eliminates the need for valve tappet adjust- 
ments. The lifters operate in guide holes bored 
in the cylinder block, The valve lifter plunger and 
lifter body are selectively fitted in matched pairs. 
The push rods ride in cups in the lifters and ex- 
tend up through openings in the cylinder block 
and cylinder heads to the rocker arms, The valve 
operating mechanism is illustrated in Figs. 6-116 
and 6-134, 


A full flow type oil filter is attached to the oil 
pump cover. The filter assembly incorporates a 
throw away type filter element and a spring 
loaded by-pass valve integral with the pump 


Fig. 6-115 Engine Longitudinal Section 
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cover assembly, to assure that the engine oil 
supply is not interrupted if the element should 
become clogged. 


Oil capacity of the engine crankcase is four 
quarts; five quarts if the filter is changed. 


Engine Lubricating System 


The oil pump is mounted in the right side of the 
engine front cover. Oil enters the pump through a 
screened intake pick-up pipe, and is pumped 
through the oil filter, through an angular passage 


in the cylinder block, into the right longitudinal 
header, Fig. 6-117. 


The right longitudinal header connects at the 
rear of the engine with the vertical oil header. 
The oil continues up the vertical header to the 
oil pressure signal switch, and into the connecting 
header, which feeds the left longitudinal header. 


Main bearings No. 1, 3, and 5 are lubricated 
by oil from the right longitudinal header through 
holes drilled in the block. Main bearings No. 2 
and 4 are lubricated in the same manner by oil 
from the left longitudinal header. Camshaft bear- 
ings No. 1, 2, 3, and 4 are lubricated by oil from 


Fig. 6-116 Engine Transverse Section 
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the corresponding main bearings through holes 
drilled in the block. The No. 5 camshaft bearing 
is lubricated directly from the right longitudinal 
header, Oil from each main bearing also lubri- 
cates adjacent connecting rod bearings through 
holes drilled in the crankshaft. (See Fig, 6-117). 


The longitudinal headers feed the hydraulic 
valve lifters through drilled passages. The oil 
then flows, under pressure, into the lifters and 
up through the hollow push rods to the rocker 
arms. The amount of oil is controlled by a small 
metering disk in the valve lifter, 


The oil comes through a small feed hole in the 
rocker arm and flows onto the arm, lubricating 
the rocker arm bearings as well as the push rod 
tip and the valve tip, 


Oil drains from the cylinder ‘heads through 
matching holes in the heads and block to the 
crankcase, Oil from the valve lifter compartment 
returns to the crankcase through a hole at the 
rear of the compartment on the right side, 


Information pertaining to the Crankcase Venti- 
lation System is given in this Section under Engine 
Fuel, General Description. 


Air Injection Reactor (A.I.R.) 
a. System (Figs. 6-118 & 6-165) 


The A.I.R. system is installed on all 1967 
cars to be registered in the state of California. 
The Cadillac A.I.R. system reduces the amount of 
hydrocarbons and carbon monoxide in the exhaust 
gases by injecting fresh, filtered air directly into 
the exhaust port of each cylinder. The air added 
to the hot exhaust gases causes further oxidation 
of the gases before they enter the exhaust pipe. 


The A.I,R. system consists of a belt-driven 
pump located with the front accessory group, 
formed rubber air hoses, sheet metal tubing 
referred to as ‘“‘air injection manifolds’? mounted 
on the cylinder heads, specially adapted cylinder 
heads and a modified carburetor. There is an 
intake air bleed valve located rear of the carbu- 
retor on the intake manifold and a one-way check 
valve to protect the hoses and pump from hot 
gases, 


b. Air Pump 


The belt-driven air pump is located on the 
lower left front of the engine. The front pump 


Fig. 6-117 Engine Lubricating System 
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INTAKE AIR BLEED VALVE SIGNAL HOSE ain VALVE TO CARBURETOR 
_ VACUUM HOSE 


AIR DELIVERY HOSE TO 


INTAKE AIR BLEED VALVE PACKING GLANDS _-\----- 


CHECK VALVE 


AIR INTAKE HOSE 


RIGHT AIR DELIVERY HOSE 


CRANKSHAFT PULLEY S 


FRONT MOUNTING BRACK Ny 


AIR PUMP 
INTAKE 
AIR FILTER 


AIR INJECTION MANIFOLD 


REAR MOUNTING BRACKET 


AIR PUMP 


Fig. 6-118 Air Injection Reactor System 


mounting bracket is attached to the engine front 
cover assembly. The rear pump mounting bracket 
is attached to the front of the left exhaust mani- 
fold. The front mounting bracket is reinforced 
by a strut from the cylinder block to minimize 
vibration, Power take-off for the pump is at the 
crankshaft pulley. Pump speed is one and one- 
half times crankshaft speed. 


Intake air is supplied to the pump by a formed 
flexible hose of one inch inside diameter. This 
hose is attached to its own air cleaner mounted 
on the top of the left rocker arm cover on all ex- 
cept 693 cars, which have the cleaner mounted on 
the left fender dust shield, and to a one inch in- 
take tube at the rear of the pump. Air is delivered 
to each air injection manifold by two formed 
flexible hoses of three-quarter inch inside diam- 
eter fitted to three quarter inch exhaust tubes 
at the rear of the pump. Hoses are secured to all 
fittings by clamps. 


c. Air Injection Manifolds 


The two air injection manifolds are slip fitted 


into the cylinder heads and each is held in place 
by two spring clips, secured by rocker arm cover 
screws. Each of the eight feeder tubes of the air 
injection manifolds is sealed by an asbestos and 
graphite packing gland which fits on the tube below 
a crimped shoulder. 


d. Cylinder Heads 


Each cylinder head has four five-sixteenths 
inch diameter drilled passages outboard of the 
rocker arm cover, one at each exhaust valve 
area, beside the spark plugs. The passages lead 
into the exhaust port directly behind the valve. 
The holes are counter-bored and chamfered to 
provide a seat for the feeder tube packing gland. 
The glands bottom on the chamfered counterbore 
shoulders. 


e. Carburetor 


The A.LR. system will use a modified 
Quadrajet 4MV carburetor. The carburetor is 
fitted with a five-eighths inch diameter tube at 
the rear for the intake air bleed valve outlet hose, 
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The idle mixture screws have a longer needle 
taper to provide finer mixture adjustment. 


f. Intake Air Bleed Valve and Check Valves 


The intake air bleed valve is attached by a 
bracket to the rear of the intake manifold. It 
senses manifold vacuum through a three-six- 
teenths inch fitting at the front of the carburetor. 
During sudden deceleration, vacuum increase 
causes the valve to open, allowing air from the 
“Y’’ fitting on the right air injection manifold 
to pass through the valve, into the base of the 
carburetor through a five-eighths inch fitting. The 
additional air in the intake manifold leans out the 
air-fuel mixture to prevent ‘‘backfire’’, Approxi- 
mate duration of the valve opening is two seconds. 


Each air injection manifold is fitted with a screw- 
on check valve, The left check valve is near the 
rear of the manifold. The right check valve is 
near the front of the manifold and has a ‘‘Y’’ 
fitting on the upper side. One branch of the ‘‘Y”’ 
takes the air delivery hose from the air pump, 
the other branch takes the hose leading to the in- 
take air bleed valve. These valves have one-way 
diaphragms which prevent hot exhaust gases back- 
ing up into the hoses and pump and causing dam- 
age. This will protect the system in the event of 
pump belt failure, abnormally high exhaust sys- 
tem pressure, or air delivery hose ruptures, 


103. Cylinder Balance Test 


The cylinder balance test is used to compare 
the power output of each cylinder with that of 
other cylinders, It is performed by operating the 
engine on each pair of companion cylinders (those 
that fire 360° apart - on Cadillac engines, 1-6, 
8-5, 7-4, 2-3), and then comparing the engine 
vacuum and engine rpm of the four pairs, 


If the readings for any pair are low, the indi- 
vidual cylinder may be pinpointed by operating 
the engine on one bank of cylinders and then the 
other, and comparing readings, The low bank 
will contain the cylinder that caused the pair to 
be low, 


There are several cylinder balance testers on 
the market today, All of them permit operating 
the engine on a pair of cylinders simply by 
grounding the current to the remaining six cyl- 
inders. Always follow the instructions furnished 
by the manufacturer for the equipment being used, 


104. Engine Front Cover 
Removal and Installation 
a. Removal 
1, Disconnect negative battery cable, 
2, Remove carburetor air cleaner. 


3. Drain coolant from radiator and cylinder 
block, 


4. Remove 2 oil pan to front cover nuts and 
studs. 


5. Loosen two hose clamps at thermostat hous- 
ing and radiator inlet pipe, and remove upper 
radiator hose, 


6. Remove four cap screws that hold fan blade 
assembly to water pump and remove fan blade 
assembly, or hub spacer and fan on non-air 
conditioned cars, 


NOTE: Fan clutches used on air conditioned 
cars are always to be in an ‘in car position’, 
When removed from car for any service pro- 
cedure, support assembly to keep clutch disc 
in a vertical plane to prevent leaks of silicone 
fluid from clutch mechanism, 


7, Remove power steering pump belt, gener- 
ator belt and pulley, 


8. Loosen two hose clamps at water pump and 
radiator outlet pipe, and remove lower radiator 
hose, 


9. Remove two cap screws that hold power 
steering pump bracket to cylinder block and po- 
sition pump and bracket to one side. Do not dis- 
connect hoses, 


10, Remove two cap screws that hold generator 
support bracket to cylinder head water outlet pipe, 
and position generator and support bracket away 
from engine, 


NOTE: On Fleetwood Eldorado with air con- 
ditioning, partially remove compressor as de- 
scribed in Section 1, Note 9la. Also remove 
compressor Jower mounting bracket attached to 
engine front cover. 


11. Remove distributor assembly as described 
in Note 6-31a, 


NOTE: It is not necessary to line up rotor 
cap before removing distributor, 


12, Remove fuel pump as described in Note 
102a, 


13, Remove four of six cap screws that hold 
crankshaft pulley to harmonic balancer as shown 
in Fig. 6-119, 


14, Remove cork plug from end of crankshaft, 


15. Install Harmonic Balancer Puller Pilot, 
J-21052-4, in bore in end of crankshaft, Fig, 
6-119. 


16, Install Holding Base, J-21052-1, on front 
of pulley, lining up scribe mark on base with key 
slot in harmonic balancer, and install four holding 
screws with washers finger tight, Fig. 6-120, 
Do not use a wrench to tighten screws, 


17, Thread Puller Screw, J-21052-2, into base 
until screw contacts pilot. 
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Four Screws 


Fig. 6-119 Installing Harmonic Balancer Puller Pilot 


18, Using a wrench, remove harmonic balancer 
assembly from crankshaft, Fig, 6-120, 


NOTE: Use of shop air pressure to hold one 
piston within its compression stroke will make 
it possible to remove harmonic balancer with- 
out the crankshaft turning over. Remove an 
accessible spark plug, install Adapter J-9388 
in spark plug port, and apply air pressure to 
hold piston within its compression stroke. 


19, Remove pilot from end of crankshaft and 
remove Harmonic Balancer Puller tool from har- 
monic balancer. 


20. On cars equipped with A.I.R. system, re- 
move three cap screws that hold air pump front 
mounting bracket to engine front cover assembly. 
Loosen air pump drive belt adjusting bolt and 
remove drive belt, Swing air pump and front 
mounting bracket to one side. 


21. Remove oil filter from oil pump cover 
assembly, 


22, Remove four cap screws that hold cylinder 
head water outlet pipe to cylinder heads and re- 
move outlet pipe. Discard flange gaskets and O- 
ring from neck of outlet pipe. 


23, Remove cap screw and washer that hold 
fuel filter to bracket on oil filler tube. 


24, Remove remaining nine cap screws that 
hold engine front cover to cylinder block and re- 
move cover with water pump attached, Fig, 6-121. 
Discard gasket. 


NOTE: Use caution to protect front oil pan 


seal and gaskets from damage during engine 
front cover removal. 


b. Installation 
1, Position new front cover gasket over locating 
dowels on cylinder block. 


NOTE: Apply a small amount of gasket ce- 
ment to hold gasket in place, 


2. Install front cover, with water pump at- 
tached, over end of crankshaft, lining up dowel 
holes in cover with locating dowels on cylinder 
block, Secure with twelve attaching screws, Re- 
fer to Fig, 6-121 for proper screw location and 
torque specifications, 


NOTE: Use caution to protect front oil pan 
seal and gaskets from damage during engine 
front cover installation. 


3, Lubricate new water outlet pipe to water 
pump O-ring seal with silicone, and install O- 
ring against shoulder in bore in pump body, 


4, Brush gasket cemetit on water outlet pipe 
flange surfaces and place new gaskets in position 
on water outlet pipe. 


5, Install neck of water outlet pipe in bore in 
pump bédy, position flange surfaces against cy- 
linder heads and install four attaching screws, 
Tighten screws to 20 foot- pounds, 


6. Install oil filter on oil pump cover assembly. 


NOTE: On Fleetwood Eldorado with air con- 
ditioning, install compressor lower mounting 
bracket to engine front cover. Also install 
compressor as described in Section 1, Note 91b. 


7. Install generator support bracket on water 
outlet pipe and secure with two attaching screws, 
Tighten screws to 20 foot- pounds. 


8. Secure fuel filter to bracket on oil filler 
tube with attaching screw and washer. 


Arrow Must Line Up 
With Key Slot 
in Harmonic Balancer 


3/16" Wrench Y 


Puller Screw 
J-21052-2 


Fig. 6-120 Harmonic Balancer Assembly Removal 
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OIL PUMP AND 
FILTER HOUSING 


Fig. 6-121 Engine Front Cover Attaching Screws 


A 10 Foot-Pounds 
20 Foot-Pounds 


20 Foot- Pounds 
10 Foot-Pounds 
10 Foot-Pounds 
10 Foot-Pounds 


9, On cars equipped with A,LR, system, posi- 
tion air pump and front mounting bracket on en- 
gine front cover, and secure with three attaching 
screws. See Fig. 6-121 for torque specifications 
on attaching screws, 


10, Install four pulley to harmonic balancer 
cap screws that were previously removed and 
tighten all six screws to 18 foot- pounds, 


11, Lubricate bore of balancer with E.P, lu- 
bricant to prevent seizure to crankshaft, 


12, Position harmonic balancer assembly on 
crankshaft, lining up key slot in harmonic bal- 
ancer with key on crankshaft. 


13, Place Holding Base, J-21052-1, against 
front face of pulley and thread Installer Screw, 
J-21052-5, into end of crankshaft, Position thrust 
bearing with inner race forward, washer next, 
and Installer Nut, J-21052-6, last, Fig. 6-122, 


14, Using a wrench, install harmonic balancer 
assembly on crankshaft, 


NOTE: Use of shop air pressure, as ex- 
plained in removal procedure, will make it 


Bearing 
Washer 


Installer Nut 
J-21052-6 


Fig. 6-122 Harmonic Balancer Assembly Installation 


possible to install harmonic balancer assembly 
without crankshaft turning over, 


15, When harmonic balancer assembly is po- 
sitioned on crankshaft, remove Harmonic Bal- 
ancer Remover and Installer tool. Do not try 
to install harmonic balancer all the way with this 
tool, or tool will be damaged. Thread a 1962 
harmonic _balancer-to-crankshaft screw and 
washer in end of crankshaft, Tighten screw to 
125 foot- pounds, 


16, Remove screw and washer from end of 
crankshaft, install cork plug in end of crankshaft, 
exhaust air pressure from cylinder, remove 
Adapter, J-9388, and install spark plug, 


17, Install fuel pump as described in Note 
6-102b, 


18. Install power steering pump with bracket 
on cylinder block and secure with two attaching 
screws, 


19, Connect lower radiator hose at radiator 
outlet and water pump inlet pipe, and secure with 
hose clamps, 


20, Install pulley and fan blade assembly on 
water pump and secure with four attaching 
screws, Tighten screws to 18 foot-pounds, 


NOTE: On cars equipped with A.I.R. sys- 


tem, install air pump drive belt and adjust as 
described in Note 138b, 


21, Install generator belt and adjust as de- 
scribed in Note 6-49 or 6-50, 


22, Connect upper radiator hose at radiator 
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inlet pipe and cylinder head water outlet pipe, 
and secure with hose clamps, 


23. Install power steering pump belt and adjust 
as described in Section 9, Note 3. 


24, On cars equipped with Air Conditioning, in- 
stall compressor as described in Section 1, Note 
3lb, Adjust compressor belt as described in 
Section 1, Note 13c, Install fan shroud on radiator 
cradle and secure with eight cap screws, Tighten 
screws to 12 foot- pounds, 


25. Install 2 oil pan to engine front cover studs 
and nuts. 


26. Refill cooling system with coolant. 
27. Reconnect negative battery cable. 


28. Install distributor assembly and adjust en- 
gine timing as described in Notes 32band 33. 


29. Install carburetor air cleaner, 


30, Run engine to check for coolant and oil 
leaks at all connections. 
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105. Engine Front Cover 
Disassembly and Assembly 


a. Disassembly 


1, Remove four cap screws that hold oil pump 
cover assembly to pump housing and remove 
cover assembly, Fig. 6-123, Discard gasket. 


CAUTION: Be careful gears do not fall out 
of housing when cover assembly is being 
removed, 


2. Slide drive shaft and gear, and driven gear, 
out of pump housing. 


3, Removing remaining five cap screws that 
hold water pump to front cover, remove water 
pump. Discard gasket, 


4, Remove front cover oil seal only if 
necessary. 
b. Assembly 


1. If front cover oil seal was removed, position 
new seal, with grooved lip facing forward, in bore 
of front cover, Using Seal Installer, J-21150-2, 


ENGINE FRONT COVER 


Fig. 6-123 Engine Front Cover Disassembled 
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Adapter, J-21150-3 and hammer, drive seal into 
bore of front cover until seal bottoms against 
shoulder of bore, Fig, 6-124, 


CAUTION: Before installing seal in cover, 
BE SURE IT IS STRAIGHT, to avoid damage 
to seal and front cover, 


2. Position new water pump gasket on front 
cover, 


3. Install water pump on front cover, lining up 
locating dowels on front cover with dowel holes 
on pump body, and secure with five attaching 
screws, See Fig. 6-121 for screw location and 
torque specifications, 


4, Install oil pump drive shaft and gear in oil 
pump housing, and slide driven gear over sta- 
tionary shaft in pump housing, meshing driven 
gear with drive gear, 


5. Using new gasket, install oil pump cover 
assembly on pump housing and secure with four 


attaching screws, Tighten screws to 5  foot- 
pounds, 


106. Engine Front Cover 
Oil Seal Replacement 


a. Removal 
1, Disconnect negative battery cable, 
2, Remove carburetor air cleaner. 
3, Loosen adjusting bolt on power steering 


pump bracket and remove power steering pump 
drive belt, 


4, Loosen adjusting bolt on generator bracket 
and remove generator drive belt, 


# 


EAL INSTALLER J-21150-2 
4 


Fig. 6-124 Engine Front Cover Oil Seal Installation 


5. On cars equipped with Air Conditioning, 
loosen adjusting bolts on Air Conditioning com- 
pressor bracket and remove compressor drive 
belt. On cars equipped with A.I.R. system, loosen 
adjusting bolt on air pump front bracket and re- 
move air pump drive belt, 


6, Raise front of car and place on jack stands, 


7. Working under car, remove six cap screws 
that hold crankshaft pulley to harmonic balancer 
and remove spacer and pulley, Place scribe 
marks on spacer, pulley and harmonic balancer 
for proper re- installation, 


8. Remove plug from end of crankshaft, 


9. Using Harmonic Balancer Puller Pilot, 
J-21052-4, Fig. 6-119, in bore of crankshaft, 
Holding Base, J-21052-1, on front of balancer, 
and Puller Screw, J-21052-2, remove harmonic 
balancer from crankshaft, Fig. 6-120. See Note 
6-104a, steps 13 through 19. Inspect the sealing 
surface on the harmonic balancer hub for nicks 
or scratches, Replace hub if not smooth, 


10, With thin-bladed screwdriver or similar 
tool, pry out front cover oil seal. Discard seal, 


b. Installation 


1, Lubricate new dual lip oil seal by filling the 
cavity between the lips with wheel bearing grease, 
Position seal on end of crankshaft with garter 
spring side toward engine. 


2, Using Seal Installer, J-21150-2, Adapter 
Ring, J-21150-3, and hammer, drive seal into 
front cover until it bottoms against shoulder in 
bore, Fig. 6-124, 


3. Lubricate bore of harmonic balancer with 
E,P, lubricant to prevent seizure to crankshaft, 
lining up key slot in harmonic balancer with key 
on crankshaft, 


4, Install harmonic balancer, Fig, 6-122, using 
Holding Base, J-21052-1, Installer Screw, 
J-21052-5 and Installer Nut, J-21052-6 as re- 
quired, Remove balancer installer tools, and 
install plug in end of crankshaft, as described in 
Note 6-104b, steps 10 through 16, 


5. Install spacer and crankshaft pulley, lining 
up scribe marks, and secure with six attaching 
screws, Tighten screws to 15 foot- pounds, 


6. Remove jack stands and lower car, 


7, Install power steering pump belt and adjust 
as described in Section 9, Note 3. 


8, Install generator belt and adjust as de- 
scribed in Note 6-49 or 6-50. 
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9, On cars equipped with Air Conditioner, in- 
stall compressor belt, and adjust as described 
in Section 1, Note 13c. On cars equipped with 
A.I.R, System, install air pump belt and adjust as 
described in Section 6, Note 138b-8. 


10, Install carburetor air cleaner, 
11, Connect negative battery cable, 


12, Run engine and check for oil leaks at front 
cover. 


107. Oil Pump Assembly 
Removal and Disassembly 


The oil pump housing is an integral part of the 
engine front cover. Whenever the oil pump com- 
ponents require service, the engine front cover 
must be removed from the engine. 


a. Removal 


1, Remove engine front cover as described in 
Note 104a, 


b. Disassembly (Fig. 6-123) 


1, Remove four cap screws that hold oil pump 
cover assembly to pump housing and remove 
cover assembly and gasket. Discard gasket. 


CAUTION: Be careful pump gears do not 
fall out of housing when cover assembly is 
being removed, 


2. Slide drive shaft and gear and driven gear 
out of pump housing. 


3. Using a 5/16 inch hex head wrench, remove 
plug from pump cover assembly, and remove oil 
pressure regulator valve and spring from bore in 
cover assembly. 


108. Oil Pump Assembly—Inspection, 
Assembly and Installation 


a. Inspection 


1, Inspect oil pressure regulator valve for 
nicks and burrs that might cause a leak or bind- 
ing condition in bore of pump cover assembly, 


2. Check free length of regulator valve spring, 
It should be approximately 2,77 inches to 2,89 
inches in length, A force of 6-1/4 to 6-3/4 
pounds should be required to compress the spring 
to 1-7/16 inches, 


3. Inspect drive gear and driven gear for nicks 
and burrs. 


4, Inspect pump housing and pump cover as- 
sembly for wear and score marks. 


b. Assembly 


1. Install oil pressure regulator valve and 
spring in bore of pump cover assembly. 


2. Using a 5/16 inch hex head wrench, install 
plug in cover assembly and tighten plug to 11 
foot- pounds, 


3. Install pump drive shaft and gear in pump 
housing. 


4, Slide driven gear over stationary shaft in 
pump housing, meshing driven gear with drive 
gear, 


5. Install pump cover assembly on pump hous- 
ing, using new gasket, and secure with four 
attaching cap screws, Tighten screws to 5 foot- 
pounds, 


c. Installation 


1, Install engine front cover as described in 
Note 104b, 


109. Cylinder Head Removal 
1, Disconnect negative battery cable, 
2. Remove carburetor air cleaner, 


3. Drain coolant from radiator and cylinder 
block. 


4. If car is equipped with Air Conditioning, 
partially remove compressor as described in 
Section 1, Note 3la, or Note 91a for 693, 


5, Remove cap screw that holds transmission 
filler tube bracket to exhaust manifold, if right 
cylinder head is to be removed, 


6. Remove generator as described in Note 46a 
or Note 60 for the commercial chassis, 


7, Remove power steering pump with bracket 
from cylinder block and position pump and bracket 
to one side, if left cylinder head is to be removed. 
Do not disconnect hoses, 


8. On cars equipped with Cruise Control, dis- 
connect accelerator linkage rod at control unit. 


9, Disconnect wire from temperature indicator 
switch, and remove engine oil dipstick, if left 
cylinder head is to be removed, 
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10, Disconnect, at cowl, ground strap from 
rear of cylinder head, 


11, Remove two cap screws that hold generator 
support bracket to cylinder head water outlet pipe 
and remove bracket, 


12. Disconnect upper radiator hose at thermo- 
stat housing. 


13, Remove three remaining cap screws that 
hold cylinder head water outlet pipe to cylinder 
heads and remove water outlet pipe. Discard 
flange surface gaskets and O-ring seal from neck 
of water outlet pipe, 


NOTE: On cars equipped with Air Condi- 
tioning, remove four cap screws that hold water 
outlet pipe to cylinder heads. 


14, Disconnect spark plug wires at plugs, and 
disconnect spark plug wire retainer clip from 
clip retainer bracket, 


15, Disconnect high voltage wire at ignition 
coil and remove distributor cap from distributor, 


16, If left cylinder head is to be removed, dis- 
connect ignition coil wiring from tab on rocker 
arm cover, 


17, On cars equipped with A.L.R. system, re- 
lease hose clamps and disconnect air delivery 
hose at check valve fitting, If working on left 
cylinder head, remove bolt that holds air pump 
to rear air pump mounting bracket; remove pump 
filter from left rocker arm cover and set aside 
with hoses attached. If working on right cylinder 
head, release hose clamp and disconnect intake 
air bleed valve hose at check valve fitting, 


18. Remove rocker arm cover screws and re- 
move rocker arm covers, secondary wiring, and 
distributor cap as an assembly. Discard rocker 
arm cover gaskets, 


19. Disconnect vacuum advance line from vac- 
uum advance unit on distributor, 


20. Disconnect idle speed-up control vacuum 
line at idle speed-up control unit, if car is 
equipped with Air Conditioning. 


21, Disconnect distributor primary wire at neg- 
ative terminal on ignition coil, and ignition re- 
sistor wire at positive terminal, 


22. Disconnect power brake vacuum hose from 
fitting on manifold, 


23, Disconnect transmission vacuum hose and 
parking brake vacuum hose from fitting at rear 
of intake manifold, 


24. Remove transmission vacuum modulator 
hose at transmission. 


25, Remove transmission vacuum modulator 
hose at back of manifold and remove pipe. 


26, Remove three wires at transmission down- 
shift switch. 


27. Disconnect throttle return spring and 
throttle control linkage at carburetor throttle 
lever, 


28, Release rear ventilator valve hose clamp 
and remove hose from fitting, 


29, Disconnect and remove fuel line between 
carburetor and fuel filter, 


30, Remove four cap screws and four nuts with 
washers that hold intake manifold to cylinder 
heads, 


31. If left cylinder head on the 693 with Cruise 
Control is to be removed, the control power unit 
and bracket must be removed from back of left 
cylinder head, 


32, Lift intake manifold off locating dowels on 
cylinder heads and remove manifold with carbu- 
retor attached, 


33. On cars equipped with A.I.R. system, lift 
intake manifold with carburetor and intake air 
bleed valve attached, 


34, Remove six screws securing exhaust mani- 
fold to head, 


35. Loosen cylinder head cap screws that hold 
rocker arm assemblies to cylinder head and re- 
move assemblies with screws attached, 


36, Remove push rods through openings in cyl- 
inder heads, 


37. Remove thirteen remaining cap screws that 
hold cylinder head to cylinder block, 


38. To remove left cylinder head, remove No, 


Lifting Hooks 
_Tool No. J-4159 


Fig. 6-125 Cylinder Head Removal and Installation 
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1 and No, 5 spark plugs and install Cylinder Head 
Lifting Hooks, J-4159, in spark plug holes, To 
remove right cylinder head, remove No, 2 and No, 
6 spark plugs and install lifting hooks. 


39. Lift cylinder head off dowels and remove 
from cylinder block, Fig. 6-125. 


40, Discard gasket. 


110. Cylinder Head Disassembly 
1. Remove all spark plugs. 
2, Remove exhaust manifold, 


3. Place cylinder head upside down in Cylinder 
Head Holding Stand, J- 3064, 


4. Place Holding Strap, J-3064, over valve 
heads to hold them in place while compressing 
springs and clamp in position on head with thumb 
screw provided. 


NOTE: If interference is noted when strap 
is installed on cylinder head, it will be neces- 
sary to grind approximately 1-3/16 inches from 
side of strap, at point of interference, 


5. Invert head and place Valve Spring Com- 
pressor Bar over valve stem, Fig. 6-126, 


6, Using foot stirrup, compress valve spring 
and remove valve locks. 


7, Release compressor bar and remove valve 
spring retainer and spring, Repeat for each valve, 


8. Invert head in stand, remove holding strap, 
and remove valves from head, being sure to keep 


CYLINDER HEAD 
HOLDING FIXTURE 
TOOL NO. J-3064 


VALVE SPRING RETAINER 
AND NYLON OIL SHEDDER 


Fig. 6-126 Valve Spring Removal 


Fig. 6-127 Valve Guide Removal 


them in order so that they can be reinstalled in 
the same locations, 


9. If it is necessary to remove valve guides 
because of excessive clearance between valve 
stem and valve guide as specified in Note 112, 
drive out guides from bottom side of cylinder 
head, using Valve Stem Guide Remover, J-3062, 
as shown in Fig. 6-127. 


111. Valve Spring or Valve Stem Oil 
Shedder Replacement (Fig. 6-128) 


NOTE: If cylinder head has been removed 
from engine, use steps 8, 9, 10 and 11. 


1. Disconnect negative battery cable. 
2. Remove carburetor air cleaner. 
3. Disconnect spark plug wires at spark plugs, 


NOTE: On cars except 693 Fleetwood El- 
dorado, equipped with Air Conditioning, par- 
tially remove compressor as described in 
Section 1, Note 3la, 


4, If working on left side of car, remove engine 
oil dipstick and disconnect coil positive wiring 
from left rocker arm cover. On cars equipped 
with Cruise Control, remove cotter pin from 
accelerator linkage and separate accelerator link- 
age from exterior arm. 


5. Remove four cap screws that hold rocker 
arm cover to cylinder head and remove rocker 
arm cover, Discard gasket. 
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SHEDDER 


VALVE STEM 


VALVE 
STEM 
GUIDE 


Fig. 6-128 Valve Spring Retainer and Oil Shedder 


6. Loosen cap screws that hold rocker arm 
assemblies to cylinder head and remove rocker 
arm assemblies with screws attached, 


7. Remove spark plug at affected cylinder, 
install Adapter J-9388 in spark plug port, and 
apply air pressure to hold valve up and seated 
when spring is being compressed, as shown in 
Fig, 6-129, 


CAUTION: Keep hands away from fan blade 
until air pressure is established within the 
cylinder because, when air is applied, the 
crankshaft will turn quickly until the piston 
reaches bottom dead center. 


8. Reinstall rocker arm cap screw nearest to 
affected valve, position end of Valve Spring Com- 
pressor, J-5892-1, under head of cap screw, and 
depress valve spring and retainer as shown in 
Fig, 6-129, 


9, Remove valve locks, valve spring retainer 
and oil shedder and spring. 


10, Install new spring and/or new spring re- 
tainer and oil shedder on spring. Compress 
spring and insert valve locks, 


11, Remove rocker arm cap screw used to 
position end of Valve Spring Compressor, 
J-5892-1. Exhaust air from cylinder, remove 
Adapter, J-9388, and install previously removed 
spark plug. 


12, Install rocker arm assembly with attach- 
ing screws on cylinder heads, making sure rocker 
arm sockets are seated over tops of push rods, 


Rocker Arm 
Bolt 


Valve Lock 


Valve Spring 
Compressor 
J-5892-1 


Fig. 6-129 Compressing Valve Spring 


and bottoms of push rods are seated in their 
lifter cups, Tighten screws to 60 foot-pounds, 


13, Install rocker arm cover on cylinder head, 
using new gasket, and secure with four attaching 
screws, Tighten screws to 28 inch- pounds, 


14, If work was performed on left side of car, 
install engine oil dipstick, On cars equipped with 
Cruise Control, connect accelerator linkage rod 
to exterior arm and secure with cotter pin. 


15. If work was performed on right side of car, 
except 693, equipped with Air Conditioner, install 
compressor as described in Section 1, Note 31b, 

16, Connect spark plug wires at plugs. 

17, Install carburetor air cleaner. 

18, Connect negative battery cable. 

19, Operate engine to obtain operating temper- 


ature and re-torque rocker arm cover screws 
to 28 inch- pounds, 


112. Valve and Seat Reconditioning 


Valve reconditioning is normally required less 
frequently in engines having hydraulic valve 
lifters. When this work is done, the close limits 
given in the engine specifications, Page 6-141 
must be maintained, 
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Check valve stem to guide clearance using a 
hole gage and an outside micrometer, Measure 
valve guide inside diameter with hole gage, cross- 
ways to engine, at both top and bottom of guide, 
measuring gage each time with micrometer, 


Measure valve stem diameter with micrometer 
and subtract from greater of two guide measure- 
ments to obtain maximum clearance. If clearance 
is greater than .005 inch, guide should be replaced 
to prevent excessive oil consumption and im- 
proper seating of valves. 


After new valve guide has been installed, re- 
check valve stem to guide clearance, If clearance 
is still greater than .005 inch, replace the valve. 


An alternate method of checking valve stem to 
guide clearance, if a hole gage is not available, 
is by using a 1/16 inch wide strip of .005 inch 
brass shim stock on a ‘‘no-go’’ basis. 


Bend end of shim and hang in end of valve guide, 
with tip extending towards push rod side of head. 
Shim should not extend more than 1/4 inch into 
guide. If valve stem will enter guide, clearance 
is excessive and guide should be replaced, 


Check concentricity of all valve seats, This 
should be within .004 inch total, as measured with 
dial indicator and a solid, slightly tapered pilot 
which has a slight bind in the valve guide when 
installed, 


CAUTION: A pilot of the correct size must 
be used Do not attempt to drive pilot into 
guide, Pilots with adjustable diameters to fit 
various sized guides are not recommended, 


Grind valves to within ,002 inch indicator read- 
ing when new valves and guides are being in- 
stalled, or if concentricity, seat width, or full 
contact of valves is not as specified, 


Check seat width and location on valve to insure 
proper heat dissipation and prevent build up of 
carbon on seats, Condition valve seat to a width 
of 3/64 to 1/16 inch. This seat width will insure 
good idle stability. 


Valve seats should be cut so that the seat is 
1/16 inch smaller in diameter than the valve 
head, Fig. 6-130, to allow heat to escape and to 
provide maximum life for newly ground valves, 
The diameter of the seat can be checked by plac- 
ing valve in position and then rotating to geta 
contact pattern with the seat, 


New valves have a face angle of 44° to provide 
a line contact between the head of the valve and 
the valve seat in the cylinder head, which as- 
sures good seating of the valve and less chance 
of burning the valve head due to exhaust gas leak- 
age. When reconditioning valves, always grind 
valve face angle to 44°, 


Valve Head 


Fig. 6-130 Valve Seat Diameter 


New valves should not have more than 1/64 
inch wide contact with valve seats (due to 1° dif- 
ference in angle), Grinding of valves by hand with 
grinding compound or lapping to seat them is 
not recommended, Use only precision equipment 
for valve and seat reconditioning, and follow 
equipment manufacturer’s instructions, 


113. Cylinder Head Assembly 
a. Installation of Valve Guides 


If any valve guides were removed, new ones 
should be installed as follows: 


l. Position Valve Stem Guide Driver, J-22315 
through Gaging Block, J-6535, Fig, 6-131, 


2. Slide valve guide on installer pilot and lu- 
bricate outer surface of guide. 


CAUTION: Be sure end of valve guide with 
longest chamfer enters bore first, pointing to- 
ward rocker arm side of head, 


Valve Stem 
Guide Driver 


§ Gaging Block 
Migs TOO! No. J-6535 48 


Fig. 6-131 Valve Guide Installation 
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3, Drive guide into cylinder head until shoulder 
on installer contacts plate on cylinder head, Flat 
side of valve guide plate rests on cylinder head, 
while notched portion, which acts as a stop for 
driving tool, faces up, 


b. Installation of Valves 


1, Install all valves in their respective guides 
and install Holding Strap, J-3064, over valve 
heads to hold them in place while installing 
springs. Coat valve stems liberally with a good 
grade of engine oil, 


2, Place cylinder head in Holding Fixture, right 
side up. 


3. Place spring over valve, being sure bottom 
of spring is in recess in cylinder head. End of 
spring with closely wound coils should be placed 
against cylinder head, 


4, Place spring retainer over valve and spring. 
5. Place Thimble, J-3064-12, over valve stem 
with tapered portion seated in valve spring 


retainer, 


6. Using Foot stirrup, compress valve spring 
and then remove Thimble, 


7, Place valve retainer locks in position and 
release tension on foot stirrup, 


8. Tap ends of valve stems to seat valve re- 
tainer locks, 


114. Rocker Arm Assembly— 
Disassembly and Assembly 


a. Disassembly 
1, Remove four mounting cap screws, 


2, Remove each retainer and mark so that it 
can be put back in the same position. 


3. Remove rocker arm support assemblies 
from retainers and remove rocker arms from 
supports Fig. 6-132, Be sure to keep the sup- 
ports and rocker arms in order so they can be 
installed in the exact same position, 


b. Assembly 


CAUTION: Be certain the cylinder head, 
retainers, and supports are clean, to assure 
flat seating of the retainers and supports, 


1, Install rocker arms on supports and place 
Supports in retainers as shown in Fig, 6-132, 


NOTE: Be sure that ‘“‘EX’’ on support is 
positioned toward the exhaust valve and “IN” 
toward intake valve, 


2. Put cap screws through the reinforcements, 
Supports and retainers; position assemblies on 
the cylinder head. Make sure that push rods are 
properly seated in the lifter seats and in the 
rocker arms, 

NOTE: Lubricate rocker arm bearing sur- 
faces before assembling, in order to prevent 
wear, 


3. Tighten four mounting screws and torque 
to 60 foot- pounds, 


ROCKER ARM 


RETAINER 


ROCKER 
ARM 


ROCKER ARM 
SUPPORT 


Fig. 6-132 Rocker Arm Assembly Disassembled 
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115. Cylinder Head Installation 


1. Apply a coat of high compression gasket 
cement to both sides of new cylinder head gasket. 


CAUTION: Extreme care must be used when 
installing cylinder head gaskets to assure free- 
dom from dirt particles between the gasket and 
the cylinder block or head, Any foreign ma- 
terial can cause water or compression leaks. 
Blow out cylinder head passages and wipe 
machined surfaces of cylinder head and block 
clean. 


2. Install gasket over dowels in cylinder block 
with side stamped ‘‘TOP”’ facing upward. 


3. Using Cylinder Head Lifting Hooks, J-4159, 
place cylinder head in position over dowels. 


4, Install thirteen cylinder head cap screws in 
lower and center rows and tighten finger tight. 


5. Remove Cylinder Head Lifting Hooks J-4159, 
and install spark plugs, tightening to 25 foot- 
pounds, 


6, Install push rods through openings in cyl- 
inder head, Bottoms of push rods must be seated 
in hydraulic valve lifter cups. 


7. Install rocker arm assemblies with attaching 
screws, in position on cylinder head. Tops of 
push rods must be seated in rocker arm sockets. 
Install cylinder head cap screws as shown in 
Fig, 6-133, 


NOTE: Care should be taken when installing 
cylinder head cap screws to make certain they 
are installed in the proper holes, Otherwise, 
the threads can be stripped when the bolts are 
tightened. 


8. Tighten all cylinder head cap screws to 60 
foot-pounds starting from center row and working 
outward and toward each end. 


Cylinder head bolt locations and bolt lengths 
are shown in the following chart. Use this chart 
in conjunction with Fig. 6-133 when installing 
cylinder head bolts, 


9, Install exhaust manifold and secure with six 
attaching screws. Tighten screws to 58 foot- 
pounds, 


CAUTION: Be sure face of manifold heat 
valve stamped ‘‘TOP’’ is next to left manifold. 


Fig. 6-133 Cylinder Head Cap Screw Location 
& Length 


10, Apply a coat of gasket cement to both sides 
of new intake manifold gaskets, and install gaskets 
in position over locating dowels, 


11, Install intake manifold with carburetor on 
cylinder heads, being sure manifold is positioned 
correctly over locating dowels. 


12, Install two front corner cap screws and 
four nuts with washers that hold intake manifold 
to cylinder heads, 


13. Install remaining two rear corner screws 
that secure intake manifold to cylinder heads, 


14, Tighten four cap screws to 30 foot- pounds, 
and four nuts to 25 foot- pounds, 


15. Install fuel line between carburetor and 
fuel filter. 


16, Connect small ventilator valve hose to fit- 
ting and secure with hose clamp. 


17. Connect throttle control linkage to carbu- 
retor throttle lever and secure linkage with 
throttle return spring. 


18. Secure transmission vacuum modulator 
pipe by connecting hose at transmission with 
clamp, connecting pipe at fitting on rear of 
manifold. 


19, On the 693 with Cruise Control, install con- 
trol power unit and bracket on back of left cylinder 
head if removed, 


(395) ENGINE MECHANICAL 6-111 
—— SSeS 


20, Connect three wires at transmission down- 
shift switch, observing color code, 


21, Connect parking brake vacuum hose to fit- 
ting on rear of intake manifold, 


22, Connect power brake vacuum hose to fit- 
ting on manifold, 


23, Connect vacuum reserve tank hose to fitting 
at rear of intake manifold, 


24, Connect distributor primary wire to nega- 
tive terminal on ignition coil, and ignition re- 
sistor wire to positive terminal, 


25. Connect idle speed-up control vacuum line 
at control unit, if car is equipped with Air 
Conditioning. 


26. Connect vacuum advance line to vacuum 
advance unit on distributor, 


27, Install rocker arm covers, secondary wir- 
ing, and distributor cap as an assembly, using 
new gasket, 


28. Install rocker arm cover attaching screws 
and tighten to 28 inch- pounds, 


29, Position ignition coil positive wiring. 


30, Install distributor cap on distributor and 
connect high voltage wire to ignition coil, 


31, Connect spark plug wires at plugs, and 
connect spark plug wire retainer clip to retainer 
bracket, 


32, Lubricate new water outlet pipe O-ring 
seal with silicone, and install O-ring against 
shoulder in bore in pump body. 


33, Brush gasket cement on water outlet pipe 
flange surfaces and place new gaskets in position 
on water outlet pipe, 


34, Install neck of water outlet pipe in bore in 
pump body and position flange surfaces against 
cylinder heads, Install three (of the four) attach- 
ing screws, and tighten screws to 20 foot- pounds, 
Do not install screw that holds generator support 
bracket at this time. 


35. On cars equipped with Air Conditioning, 
install all four cap screws that hold water outlet 
pipe to cylinder heads, 


36, On cars equipped with A.I.R. system, con- 
nect air delivery hose at check valve fitting and 
secure with hose clamp. If working on left cyl- 
inder head, install air pump to rear air pump 
mounting bracket screw and tighten to 20 foot- 
pounds; replace pump filter on left rocker arm 
cover with hoses attached, If working on right 


cylinder head, connect intake air bleed valve hose 
at ‘‘Y’’ fitting and secure with hose clamp. 


37. Install generator support bracket on cyl- 
inder head water outlet pipe and secure with two 
attaching screws, Tighten screws to 20 foot- 
pounds, 


38. Connect ground strap from cowl to rear of 
cylinder head, 


39, Install generator as described in Section 6 
Note 48b, if right cylinder head was removed, 


40, Adjust generator belt as described in Sec- 
tion 6. Note 49 or 50, except on 693 with Air 
Conditioning. 


41, Connect wire to temperature indicator unit 
and install engine oil dipstick, if left cylinder 
head was removed, On cars equipped with Cruise 
Control, connect accelerator linkage rod to con- 
trol unit, 


42, Install power steering pump and bracket on 
cylinder block and secure with two attaching 
screws, if left cylinder head was removed, Adjust 
power steering pump belt as described in Section 
9, Note 3, 


43. If right cylinder head was removed on cars 
equipped with Air Conditioning, install compressor 
as described in Section 1, Note 3lb or Note 91b 
for 693, 


44, Install carburetor air cleaner, 

45. Connect negative battery cable, 

46, Fill cooling system, 

47, Operate engine to normal operating tem- 
perature and re-torque rocker arm cover screws. 


Check for coolant and oil leaks at all connections, 


48, Perform throttle rod adjustment as out- 
lined in Note 6-94 or 6-95, 


116. Valve Lifters—Noisy Operation 


Noisy operation of valve lifters may be due to: 


a. Incorrect Oil Level in Crankcase 


Oil level should never be above, nor more than 
a quart below ‘‘Full’’ mark on indicator, If level 
is too high, foaming may result, if too low, air 
may enter pump inlet. In either case, noisy valve 
action may result, 


b. Improper Oil Pressure 


If valve action is noisy after the oil is hot, it 
may be due to low oil pressure, 
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Low pressure usually results from an external 
leak in the engine lubrication system, a stuck or 
improperly operating oil pressure relief valve, 
scored parts, worn bearings, worn oil pump 
gears, clogged oil intake strainer screen assem- 
bly, or poor operation of oil pump. 


c. Rusty or Varnished Valve Stems or Valve Guides 


This condition may be associated with short 
trip operation, poor quality engine oil, or failure 
to change oil regularly, 


d. Weak Valve Lifter Springs 


These can cause noisy valve operation by caus- 
ing sluggish plunger movements in the cylinder. 
To check these springs, disassemble plunger as- 
sembly, clean thoroughly and reassemble. Check 
pressure to compress spring with lifter dry, 


If pressure required to compress spring 11/32 
inch is less than 6-1/4 pounds, the assembly 
should be replaced. 


e. Dirty, Worn, or Scored Valve Lifter Parts 


A recurring tap or click, synchronized with 
valve action, indicates trouble in a single lifter 
assembly, which should be disassembled and 


checked for: 


1. Dirt or foreign particles, which can be re- 
moved after disassembly by wiping with a soft 
cloth and washing in kerosene, 


2. Varnish or heavy sludge material, which 
can be removed by the use of a proper solvent. 


NOTE: The engine oil pan should always 
be removed and cleaned when dirt has been 
responsible for sticking lifters. The oil pas- 
sages from the header to the lifter bores should 
also be cleaned thoroughly by blowing out with 
kerosene and air. 


3, Pitting and scoring of surfaces, which may 
result from gritty particles, excessive wear, poor 
grade oil, or damage during installation, This 
condition requires replacement of the complete 
unit, 


4, Incorrect clearance between cylinder and 
plunger, usually caused by mismating of parts. 
These parts are selectively fitted in manufac- 
turing and are not interchangeable, Fig, 6-134, 


f. Lifters That Do Not Turn in Their Bores 


Scoring, surface flaking, cupping or excessive 


wear on the bottom of the lifter may prevent the 
lifters from turning in their bores. 


g. Other Causes 


Excessive wear on either end of rocker arm or 
at rocker arm support; worn valve stems or push 
rods; worn camshaft lobes; air in suction side of 
oil pump system, 


117. Valve Lifter Leak— 
Down Rate Checking 


The Valve Lifter Leak-Down Rate Tester, 
J-3074, is used to obtain a comparison of leak- 
down rates of hydraulic valve lifters without 
removing them from the engine. With this tool, 
a feeler gage of a given thickness is placed be- 
tween the rocker arm and the valve stem, causing 
valve spring pressure to force oil out of the lifter. 


A spring, attached to the tool and compressed 
against the valve spring retainer, ejects the 
feeler gage when the lifter has leaked down enough 
to allow the valve to seat. By observing the length 
of time required by each lifter to leak-down the 
thickness of the feeler gage, a faulty lifter or 
lifters can be easily located, 


Use the following procedure: 


1, Operate engine to allow lifters to fill with 
oil. 


2, Turn off engine. Remove distributor cap 
and rotate crankshaft so that rotor is at No, 1 
firing position. 


3. Remove carburetor air cleaner, 
4, Disconnect negative battery cable, 


5. If car, except 693 Fleetwood Eldorado, is 
equipped with Air Conditioner, partially remove 
compressor as described in Section 1, Note 31a. 


6, Disconnect spark plug wires at plugs and 
remove positive ignition coil wiring from tab on 
left rocker arm cover, but leave wiring connected 
at positive terminal. On cars, except 693, equipped 
with A.I.R. system, remove pump filter from left 
rocker arm cover and set aside with hoses 
attached. 


7. Remove rocker arm covers, 


8, If car is equipped with Cruise Control, dis- 
connect accelerator linkage rod at control unit. 


9, Check each lifter listed in following table: 
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a Push Rod Cup 


@—_ Ball 


=<——_ Spring 


i —— Ball Retainer 


=— Spring 


Body 


Body Are Fitted 
PairsAnd Must Not Be Mismated. 


Arrangement Of Valves And Valves Lifters 


Engine Valve Oil Flow Engine Valve 


Closed Through Push Open 
= Rod To Rocker = 
Arms 


Push Rod Presses 
Against Cop, 


Plunger Extended, 
Maintaining Zero Clearance 


“Oil Under Pressure 


Oil Flow Downward, 
Opens Ball Check Valve 


Oil Flow Upward, 
Closes Ball Check Valve 


Slight Leakage Between 
Operation Of Valve Lifter Mechanism Plunger And Body 


Fig. 6-134 Valve Lifter Mechanism & Operation 
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VALVE LIFTER 

LEAK DOWN 
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Fig. 6-135 Valve Lifter Leak-Down Rate Checking 


Rotor at No, 1 firing position (pointing toward 
No, 1 cylinder), 


Check: 
1 Exhaust 2 Exhaust 
1 Intake 4 Intake 
3 Intake 8 Intake 
3 Exhaust 8 Exhaust 
5 Intake 
7 Exhaust 


10. Insert feeler gage of tool between valve 
stem and rocker arm and at the same time, com- 
press tool ‘‘pop-out’’ spring to its stock against 
valve spring retainer, Fig. 6-135. 


NOTE: Install tool as quickly as possible 
to eliminate any unnecessary lifter leak-down, 


1l. Note interval of time during which tool is 
held in place by valve spring pressure, The noisy 
lifter or lifters will have the shortest leak-down 
time, 


12, Connect negative battery cable, install dis- 
tributor cap, connect spark plug wires, and op- 
erate engine to allow lifters again to fill up with 
oil, 


13. Turn off engine, remove distributor cap 
and rotate crankshaft so that rotor is at No, 6 
firing position, Disconnect spark plug wires and 
negative battery cable. 


14, Check each lifter listed in the following 
table: 


Rotor at No, 6 firing position (pointing toward 
radiator cap). 


Check: 
5 Exhaust 2 Intake 
7 Intake 4 Exhaust 
6 Exhaust 
6 Intake 


15. Install rocker arm covers, using new gas- 
kets, and connect spark plug wires at plugs. 
Tighten rocker arm cover screws to 28 inch- 
pounds, Secure ignition coil positive wiring under 
left rocker arm cover tab. On cars except 693, 
equipped with A.I.R. system, replace pump filter 
on left rocker arm cover with hoses attached. 


16, If car is equipped with Cruise Control, con- 
nect accelerator linkage rod to control unit. 


17. Install distributor cap. 

NOTE: If car, except 693 Fleetwood El- 
dorado, is equipped with Air Conditioner, install 
compressor as described in Section 1, Note 31b, 
18, Install carburetor air cleaner, 

19, Connect negative battery cable. 
20, Operate engine to obtain operating temper- 


ature and re-torque rocker arm cover screws 
to 28 inch- pounds. 


118. Valve Lifter 


Removal and Installation 


a. Removal 
1. Disconnect negative battery cable, 
2, Remove carburetor air cleaner. 


3. If car is equipped with Air Conditioner, 
partially remove compressor as described in 
Section 1, Note 3la or Note 9la for 693, 


4, Remove engine oil dipstick. 


5. If car is equipped with Cruise Control, dis- 
connect accelerator linkage rod at control unit, 


6, Disconnect spark plug wires at plugs, and 
disconnect spark plug wiring retainer clips from 
brackets attached to rocker arm covers. 


7. Disconnect high voltage wire at ignition coil 
and remove distributor cap from distributor, 


8. Remove ignition coil positive wiring from 
left rocker arm cover tab, On cars equipped 
with A.I.R, system, remove pump filter from left 
rocker arm cover and set aside with hose at- 
tached, Remove rocker arm cover screws and 
remove rocker arm covers, secondary wiring, 
and distributor cap as an assembly. 


9, Loosen cap screws (four on each side) that 
hold rocker arm assemblies to cylinder heads and 
remove push rods through openings in cylinder 
heads, 


10. Remove intake manifold as described in 
Note 6-109, steps 19 through 33. 
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j Valve Lifter 
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Fig. 6-136 Valve Lifter Removal 


11, Remove front and center cap screws that 
hold valve compartment cover to cylinder block, 


12, Remove long screw that holds ventilator 
valve connector to valve compartment cover and 
remove connector with hose attached on cars so 
equipped, 


13, Remove valve compartment cover from cyl- 
inder block and discard gasket, 


14. Using a small screwdriver, or pointed tool, 
remove lifters from engine, keeping them in 
order so they can be reinstalled in same bores 
from which they were removed, Use Valve Lifter 
Remover, J-3049, to remove any lifters that are 
stuck, rotating lifter back and forth while lifting, 
Fig, 6-136. 


b. Installation 


Before installing valve lifters, apply a small 
amount of rear axle lubricant to the foot of each 
lifter, 


1. Install lifters in cylinder : block in same 
bores from which they were removed, 


2, Install valve lifter compartment cover on 
cylinder block, using new gasket, and secure with 
front and center attaching screws, Tighten screws 
to 25 inch- pounds, : 

3. Place ventilator valve connector on cars so 
equipped over opening in valve cover, using new 
gasket, and secure with long attaching screw, 
Tighten screw to 25 inch- pounds, 


4. Install intake manifold as described in Note 
6-115 steps 10 through 26, 


5. Install push rods through openings in cylin- 
der heads, Bottoms of push rods must be seated 
in hydraulic valve lifter cups, 


6, Position rocker arm assemblies over push 
rods so that tops of push rods are seated in 


rocker arm sockets, and tighten attaching screws 
(four on each side) to 60 foot- pounds, 


7. Recheck torque of all cylinder head cap 
screws, These should be tightened to 60 foot- 
pounds, 


8. Using new gaskets, install rocker arm 
covers, secondary wiring, and distributor cap as 
an assembly, 


9. Install cap screws that hold rocker arm 
covers to cylinder heads and tighten screws to 
28 inch-pounds. Position coil positive wiring 
under tab on left rocker arm cover. On cars 
equipped with A,I.R. system, replace pump filter 
on left rocker arm cover with hose attached, 


10, Install distributor cap on distributor and 
connect high voltage wire to ignition coil, 


11, Connect spark plug wires at plugs, and con- 
nect spark plug wiring retainer clips to brackets 
attached to rocker arm covers, 


12, If car is equipped with Cruise Control, 
connect accelerator linkage rod at control unit, 


13, Install engine oil dipstick, 


14. If car is equipped with Air Conditioner, 
install compressor as described in Section Ls 
Note 31b or Note 91b for 693, 


15, Install carburetor air cleaner. 
16, Connect negative battery cable, 


17, Operate engine to obtain operating temper- 
ature and re-torque rocker arm cover screws to 
28 inch-pounds. 


119. Valve Lifter 
Disassembly and Assembly 


a. Disassembly 


NOTE: Valve plungers and _ bodies are 
matched in pairs and are not interchangeable 
with one another. In order to fit properly, they 
must be reassembled to their original matching 
pairs, 


1, Press down on center of valve lifter push 
rod cup. 


2, Using a pointed tool, remove lock ring from 
groove while holding cup down, 


3, Invert lifter and slide out push rod cup, 
metering disk, plunger, ball, small spring, ball 
retainer and spring. 
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If plunger is stuck in lifter body, place lifter, 
push rod end down, in Valve Lifter Plunger Re- 
mover, J-4160, Fig, 6-137. Holding tool firmly 
in hand with thumb over lifter body, strike tool 
sharply on block of wood or wooden bench until 
plunger falls out of body, 


b. Assembly 


1, Place ball on its seat in lower end of plunger 
while holding plunger upside down, Place small 
spring on ball. 


2. Position ball retainer over small spring 
over ball and snap into recess in plunger, 


3, Place spring over ball retainer, 


4, Lower lifter body over plunger assembly 
on an angle to seat spring. 


5. Turn assembly right side up and fill plunger 
with clean engine oil, 


6, Jiggle ball with small piece of wire until oil 
drains out of plunger into body and trapped air is 
released from body, 


7. Refill plunger with oil, place oil metering 
disc and push rod cup on plunger, and position 
lock ring over cup. 


8. Press lock ring into groove with Valve Lifter 
Lock Ring Installer, J- 2730, Fig, 6-138. 


alve Lifter Plunger 
Remover Tool 
No. J-4160 


Fig. 6-137 Removing Stock Plunger from Body 


alve Lifter 
SE Lock Ring 


“Installer Tool 


Push Rod Cup 


<— Valve Lifter Body 


Fig. 6-138 Valve Lifter Lock Ring Installation 


120. Engine Oil Pan—Removal and 
Installation (Except 693) 


a. Removal 


1. Disconnect negative battery cable, 
2, Drain engine oil, 


3. Disconnect exhaust ‘‘Y’’ pipe at exhaust 
manifold as described in Section 8, Note 9a, 


4, Disconnect exhaust support bracket at trans- 
mission extension housing, and position exhaust 
system to one side, 


5. Remove starter motor as described in Note 
6-26a, 


6. Remove two idler arm support mounting 
screws and lockwashers from frame side mem- 
ber, and lower support. 


7. Disconnect pitman arm at center link, using 
Puller, J-8990, and lower steering linkage. 


8. Remove transmission lower cover. 


9. Remove nuts and cap screws that hold oil 
pan to cylinder bbck and engine front cover, and 
lower oil pan. 


10. Remove side gaskets and rubber front and 
rear seals from oil pan, and discard them. 
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b. Installation 


1, Cement new gasket to both sides of oil pan, 
lining up holes in gaskets with holes in oil pan 
flange. 


2, Thoroughly clean front and rear seal sur- 
faces of oil pan, and install new oil pan front and 
rear seals by pulling locating tangs on seals 
through locating holes in seal flange. Make sure 
seals are firmly positioned on flange surfaces 
with ends of each seal properly located in cut-out 
notches in side gaskets, 


3. Seal all four corner notch openings with a 
coating of rubber cement. 


4, Clean out notches in block where ends of oil 
pan rear seal fit. Fill this rectangular cavity 
with Transmission Cooler Hose Cement, 


NOTE: This cement will be easier to apply 
if the tube has been stored in a cool location 
to prevent the contents from becoming too thin. 


5. Position oil pan on bottom surface of cyl- 
inder block, and install cap screws and nuts 
tightening to 10 foot- pounds, 


6, Tighten cap screws and nuts that secure oil 
pan to cylinder block to 10 foot- pounds, 


7. Install transmission lower cover and secure 
with four cap screws, Tighten screws to 20 foot- 
pounds, 


8. Connect pitman arm to center link. 


9. Secure idler arm support mount to frame 
with two attaching screws and lockwashers. 
Tighten screws to 35 foot-pounds. 


10, Secure starter motor to cylinder block as 
described in Note 6-26b. 


11. Install exhaust ‘‘Y’’ pipe at exhaust mani- 
fold as described in Section 8, Note 9b. 


12. Position exhaust support bracket on exhaust 
pipe and at transmission extension housing, and 
secure with attaching screws. 


13. Add four quarts engine oil to crankcase. 
Check oil dipstick for proper oil level. 


14. Connect negative battery cable. 


15. Run engine and check for leaks at all 
connections, 


121. Connecting Rod and Piston— 
Removal 


1, Remove cylinder heads as described in Note 
6-109. 


2, Clean carbon from top of cylinder bore, 
Ream upper ridges if necessary to prevent break- 
age or distortion of piston ring lands due to rings 
catching in the ridge. Pack cylinder bore with 
cloth to catch shavings, 


3. Remove oil pan as described in Note 6-120 
or 6-144, 


4, Remove three cap screws that hold oil intake 
screen assembly to cylinder block and remove 
intake screen assembly, Discard gasket. 


5. Remove connecting rod cap by removing 
connecting rod nuts and sliding cap down off con- 
necting rod bolts, Fig, 6-139, 


6. Install Connecting Rod Guide Set, J-3224, 
on connecting rod bolts, 


CAUTION: Be careful not to damage crank- 
shaft or cylinder bore when removing piston 
and rod assembly, 


7. Push connecting rod and piston assembly up 
until piston rings are out of bore, and remove 
piston and connecting rod assembly from engine. 


CAUTION: Be careful not to nick lower edge 
of bore when pushing rod up, 


8. Remove remaining seven piston and connect- 
ing rod assemblies in same manner, 


Connecting 
Rod Bolt 


P _— Inserts 
es 


—_—z 


Fig. 6-139 Connecting Rod & Bearing Assembly 
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122. Connecting Rod Bearing 
Clearance Checking and 
Replacement 


Worn bearings can be replaced without remov- 
ing the rod and piston assembly by removing the 
cap and replacing the upper and lower halves, 
The clearance between the connecting rod bearing 
and the crankshaft can be measured by the use of 
a ‘‘Plastigauge’’, as follows: 


1, Remove bearing cap and wipe oil from crank- 
shaft journal and bearing insert. 


2. With crankpin at approximate bottom dead 
center, place a piece of ‘‘Plastigauge’’ in center 
of cap. 


NOTE: When using ‘‘Plastigauge’’, plastic 
material and part being measured must both 
be at room temperature, If parts are exces- 
sively warm, an incorrect reading may result, 
Fresh ‘‘Plastigauge’’ is recommended for 
greatest accuracy. 


3. Reinstall bearing cap, Tighten screws to 40 
foot- pounds. 


NOTE: It is extremely important to position 
tangs on bearings in notches in rod and cap, 


4, Remove bearing cap and determine clear- 
ance by comparing width of flattened ‘‘Plasti- 
gauge’’, at its widest point, with graduations on 
‘“‘Plastigauge’’ container. Number within match- 
ing graduation on envelope indicates clearance 
in thousandths of an inch, Fig, 6-140, 


If clearance is greater than .0035 inch, replace 
bearing. If new bearings do not reduce clearance 
to less than .0035 inch, crankshaft must be re- 
placed to obtain specified limits. If both new 
bearings and new crankshaft are installed, clear- 
ance should be from .0005 inch to .0021 inch, 


123. Piston Ring Replacement 


Each piston has two compression rings and a 
side-seal type oil ring that incorporates a stain- 
less steel high tension expander and two chrome 
plated steel rails. The upper rail is plain and 
the lower rail is notched on the inside, The top 
compression ring is molybdenum filled cast iron, 
The second compression ring is phosphate coated 
cast iron, 


When replacing piston rings, install only re- 
ring sets that have molybdenum filled upper com- 
pression ring, and multi-piece oil rings, 


The compression rings are chamfered on the 
lower inner face, There is a locating ‘‘dimple’’ 
on both rings near the end for easy identification 
of the top side, Install with top side facing up. 


— Measuring 
Scale 


Bearing Insert Flattened 


Plastigage 
Bearing Cap 


Fig. 6-140 Checking Bearing Clearance 


1, Place ring in area of cylinder where piston 
ring will travel, Be sure ring is square with 
cylinder bore by positioning ring with piston head, 


2, Gap between compression ring ends should 
be .013 inch to ,020 inch, 


3. Gap between oil ring ends should be .015 
inch to .055 inch, 


4, With compression ring on piston, clearance 
between top surface of piston ring and ring land 
should be no greater than .005 inch, If clearance 
is greater, replace the ring. If the new ring does 
not reduce the clearance to .005 inch or less, 
new pistons should also be installed. 


Clearance on new rings and new pistons should 
be .0022 inch to .0035 inch, This can be checked 
with a ,002 inch and a .004 inch feeler gage ona 
‘‘go-no go’’ basis. The .002 inch feeler gage 
should always enter; the .004 inch feeler gage 
should never enter, When installing rings on 
piston, gaps in piston rings should be staggered 
by approximately 120°, 


124. Piston Pin Removal and Installation 
a. Removal 


1, Place Piston Pin Support, J-8390-8, on arbor 
press, 


2, Position piston and connecting rod assembly 
on support with side of piston marked with the 
letter ‘‘R’’ upward, Fig. 6-141. 


3, Insert pilot end of Piston Pin Remover and 
Installer, J-8390-6, into piston pin and press pin 
out of piston and rod assembly, 


4, Remove assembly from press and remove 
piston from support, 
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ARBOR PRESS 


REMOVER AND 
INSTALLER 
J-8390-6 


PISTON PIN SUPPORT 
J-8390-8 


Fig. 6-141 Piston Pin Removal 
NOTE: Keep piston pins in order so that 
they can be installed in the piston from which 
they were removed, 


b. Installation 


1, Lubricate piston pin and pin holes in piston 
with engine oil to facilitate installation, 


2, Place Piston Pin Support, J-8390-8, on arbor 
press with Spring, J-8390-4, and Spacer, J-8390-2, 


ARBOR PRESS 


REMOVER AND 
INSTALLER 
J-8390-6 


PISTON PIN 


SPACER J-8390-2 
SPRING J-8390-4 


PISTON PIN SUPPORT 
J-8390-8 


Fig. 6-142 Piston Pin Installation 


with solid end over spring in position in Support, 
Fig. 6-142, 


3, Position connecting rod in its respective 
piston so that, when assembly is installed in en- 
gine, side of piston stamped with the letter “‘R”’ 
is toward rear of the engine and number on lower 
end of rod is down, (Numbers 1, 3, 5, and7 are 
in the left bank, and 2, 4, 6, and 8 are in the right 
bank, ) 


4, Position piston with connecting rod on Piston 
Pin Support, and insert piston pin into position 
as shown in Fig, 6-142, 


5. Place Piston Pin Remover and Installer, 
J-8390-6, on piston pin and press pin until it 
bottoms on spacer in support, Remove piston and 
connecting rod from support, Center pin in pis- 
ton, this will properly locate the connecting rod 
on the piston pin and piston, 


NOTE: Piston pins are a selective fit to the 
piston and are not available separately. Piston 
pins will not wear enough to cause a knock or 
tapping until after very high mileage, and in 
such cases, a new piston and pin assembly 
should be installed, 


125. Piston Clearance 


When measuring piston diameter, the microm- 
eter should be placed 3/16 inch below the cross 
slot or 1/4 inch below the oil ring groove, Fig. 
6-143, Cylinders must be measured by piacing 
the micrometer 1-1/8 inches from the top, and 
perpendicular to the centerline of the face, 


An identification letter is stamped on the valve 
lifter compartment cover rail next to the 


MEASURE PISTON 3/16” BELOW 
CROSS SLOT AND PERPENDICULAR 
TO PISTON PIN BORE 


CROSS SLOT 


Fig. 6-143 Measuring Piston Diameter 
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inside edge of the cylinder head, The letters are 
in groups of two for adjacent cylinders (such as 
“q?? “B’’) midway between the two cylinders. 
This letter denotes the cylinder-piston size as 


shown in the following table: 


Cylinder Size 
(Diameter in 
Inches) 


Piston Size 
(Diameter in 
Inches) 


A 4,1290 - 4.1292 4,1282 - 4.1284 
B 4,1292 - 4.1294 4,1284 - 4.1286 
Cc 4.1294 - 4.1296 4.1286 - 4.1288 
D 4.1296 - 4.1298 4.1288 - 4.1290 
E 4,1298 - 4.1300 4.1290 - 4.1292 
H 4.1300 - 4.1302 4.1292 - 4.1294 
J 4.1302 - 4.1304 4.1294 - 4.1296 
K 4,1304 - 4.1306 4.1296 - 4.1298 
L 4,1306 - 4.1308 4.1298 - 4.1300 
M 4,1308 - 4.1310 4.1300 - 4.1302 


The table indicates ten piston sizes ranging in 
steps of ,002 inch from 4.1282 inches to 4.1302 
inches. This makes it possible to maintain the 
008 to ,0012 inch piston to cylinder wall clear- 
ance, The sizes shown apply to 70°F, 


If double letters (such as ‘‘AA’’, ‘‘BB’’) appear 


inches to 4.1396 inches; a matching piston for 
this size would have a diameter of 4,1386 inches 
to 4,1388. , 


Orders for service pistons after the end of the 
1967 model year will be filled in sizes ‘‘H, J or 
K” and “HH, JJ or KK’? through the servicing 
Parts Warehouses, These service pistons are to 
be ordered only as ‘‘standard’’ or “©0100 inch 
oversize’, they are not supplied by code size, 


1967 engine cylinder bores must not be recon- 
ditioned to more than .0100 inch oversize as 
pistons are not available over this range. 


While the 1967 model is in production, specific 
code size pistons ‘‘A’’ through ‘‘M”’ and) ‘AA’* 
through ‘“‘MM" are available from the factory 
Parts Warehouse in Detroit on a special order 
basis. 


NOTE: Before special ordering specific 
code size pistons, it is very important to check 
the sizes of the cylinder bores by actual meas- 
urement, Actual measurement at the time of 
replacement is the only certain way to avoid 
error in ordering. 


An outside micrometer and an inside microm- 
eter are required to determine piston clearance. 


The outside micrometer, used for measuring 
piston diameter, must be adjusted to turn freely 
so that it can be adjusted up to the piston with a 
very light turning effort on the screw, If itis 
adjusted to get a frictional feel over the piston, 
it will show several tenths of a thousandth smaller 
than its actual size, With practice, fractional 
thousandths can be checked accurately. 


The inside micrometer for measuring the cyl- 
inders may be used with or without an extension 
handle, It should be adjusted “so the screw turns 
sufficiently tight to retain its setting while check- 
ing the cylinder at the different points to be 
measured, 


The direct readings shown on the inside mi- 
crometer should not be taken as the cylinder 
sizes, With one end of the mircometer contacting 
the cylinder wall and the other being oscillated, 
adjust the micrometer until it will just slip 
through the cylinder with a light drag. Remove 
the micrometer, and measure its length with the 
outside micrometer, obtaining the same feel as 
when measuring the piston, 


By this method, even if the two micrometers 
do not agree in readings, no error will result in 
arriving at the actual clearance of the piston in 
the cylinder. 


126. Connecting Rod Alignment 


Connecting rods are carefully aligned at the 
factory and it is mot necessary to check their 
alignment in the field. Only in cases of damage 
will they become misaligned, If this condition 
does exist, the piston, pin and rod assembly 
should be replaced. Do not attempt to straighten 
connecting rods, 


127. Connecting Rod and Piston— 
Installation 


1. Remove connecting rod cap from connecting 
rod and install bearing inserts in both cap and 
rod, being careful to locate bearing tangs in lo- 
cating notches, 


2. Install Connecting Rod Guide Set, J-3224, 
on rod bolts to protect crankpin journals, 


3, Using Piston Ring Compressor, J-22095, 
position capless rod and piston in cylinder bore 
with arrow in trough pointing toward front of en- 
gine (letter ‘‘R’’ on piston toward rear) Fig. 
6- 144. 


4, Using wood hammer handle, push piston and 
connecting rod down into position on crankpin 
and remove Connecting Rod Guide Set, J-3224, 


CAUTION: Extreme care must be exercised 
when installing pistons and rods to be sure rod 
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Fig. 6-144 Installing Piston in Cylinder Block 


is lined up with crankshaft journal and does not 
stick or bind on counterweights, 


5. Install connecting rod cap and bearing over 
connecting rod bolts, making sure numbered side 
of cap is on same side as numbered side of rod, 


6, Install remaining seven piston and connect- 
ing rod assemblies in the same manner, 


NOTE: Recheck to see that numbered sides 
of connecting rods on Nos, 1, 3, 5, and7 rods 
are on left side of engine, and Nos, 2, 4, 6, 
and 8 are on right side of engine, and that rods 
are on proper crankpin, 


7. Install rod cap nuts and tighten to 40 foot- 
pounds, 


8. Check connecting rod end play on crankpin 
by tapping the two rods apart at crankpin and 
checking with feeler gage. An .008 inch feeler 
gage should always enter space between rod 
passes at crankpin: a .015 inch feeler gage should 
never enter. 


9. Install oil intake screen assembly on cyl- 
inder block, using new gasket and secure with 
three attaching screws, Tighten screws to 18 
foot- pounds, 


10, Install oil pan as described in Note 6-120b 
or 6-144b, 


ll, Install cylinder heads as described in Note 
6-115, 


128. Main Bearing Clearance Checking 
and Replacement 


Shell type main bearings of steel- backed alum- 
inum and steel-backed babbitt are used in all 
1967 engines, Proper location for these bearings 
is shown in Fig, 6-145. No, 1 upper and lower 
bearing halves are interchangeable, No, 2 and 4 
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Fig. 6-145 Main Bearing Location 


upper bearing halves are interchangeable, No, 2 
and 4 lower bearing halves are interchangeable, 
No 3 upper and lower bearing halves are not in- 
terchangeable. The crankshaft end thrust is taken 
by the center main bearing, The worn limit for 
crankshaft end play is .010 inch, 


a. To Check a Main Bearing 


1. Remove bearing cap as described in Note 
128b, 

2, Measure bearing wear using the ‘‘Plasti- 
gauge’’ Method as described in Note 6-122, Bear- 
ing cap must be tightened to 95 foot- pounds. 


CAUTION: If bearings are being measured 
with engine in chassis, crankshaft must be 
supported in order to take up clearance between 
upper bearing shell and crankshaft. This can 
be done by removing bearing caps adjacent to 
bearing being checked, and placing a strip of 
.005 inch brass shim stock between lower bear- 
ing shell and crankshaft bearing journal. When 
reinstalling bearing caps, lightly tighten at- 
taching screws to avoid damaging bearing caps, 


3. If bearing clearance is greater than .0045 
inch, replace bearing. 


4. If new bearings do not reduce the clearance 
to less than .0045 inch, crankshaft should be 
replaced, 


If both new bearings and new crankshaft are 
installed, clearance should be ,0008 inch to .0029 
inch for all bearings except front bearing, Clear- 
ance for front bearing should be .0005 inch to 
.0023 inch, . 


b. Main Bearing Replacement 


1, Remove engine oil pan as described in Note 
6-120a or 6-144a, 
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2. Remove three cap screws that hold oil intake 
screen assembly to cylinder block and remove 
screen assembly, Discard gasket. 


3. Remove spark plugs, 


4, Remove two cap screws that hold bearing 
cap to cylinder block and remove cap. Remove 
worn shell from cap and discard, 


NOTE: Each bearing cap has a number (1, 
2, 3, or 4) stamped on the bottom starting from 
the front. Do not mismatch these caps or turn 
them around because they are individually 
matched when the cylinder block is machined, 


5. Install Upper Bearing Shell Remover, J-8080, 
into oil hole in crankshaft bearing journal, Fig, 
6- 146. 


6. Slowly rotate crankshaft clockwise (viewed 

from front of engine) until tool contacts and forces 
out upper shell. 
7. Install new upper shell in place as far as 
possible by hand, with locating tang in correct 
position, Remover, Tool J-8080,may also be used 
to aid in installing new upper shell. Install tool 
in crankshaft oil passage so that tool bears 
against notched end of bearing shell, Rotate 
crankshaft counterclockwise to position bearing, 
then remove tool, 


8. Install new lower shell in cap with locating 
tang in correct position, 


NOTE: When replacing the rear main bear- 
ing, use a new oil seal as described in Note 
6-129, 


9, Install cap on cylinder block and secure with 
two attaching screws, Tighten screws to 95 foot- 
pounds, 


10, Replace four remaining bearings in same 
manner, 


fy Shell Remover J-8080 
= Ei 


Fig. 6-146 Upper Bearing Shell Removal 


NOTE: When replacing center bearing it is 
necessary to line up bearing thrust surfaces, 
To do this, install bearing cap screws finger 
tight. Then, using a plastic hammer, tap crank- 
shaft fore and aft the limit of its travel several 
times, Do not use hammer on connecting rods, 
tap on counterweights only. 


11. Install spark plugs and tighten to 25 foot- 
pounds, Connect spark plug wires at plugs. 


12, Install oil intake screen assembly on cyl- 
inder block, using new gasket, and secure with 
three attaching screws, Tighten screws to 18 
foot- pounds, 


13, Install oil pan as described in Note 6-120b 
or 6-144b, 


129. Rear Main Bearing 
Oil Seal Replacement 


Rear main bearing seal installation can be 
properly accomplished by using a simple, easily 
made tool, Fig, 6-147. Make the tool out ofa 
metal banding strap or shim stock. The tool will 
act as a ‘“‘shoehorn’’ to protect the backbone or 
outer diameter of the seal from scraping against 
the sharp edges of the bearing cap and cylinder 
block, Replacement procedure is as follows: 


1, Raise car and place jack stands under car. 


2, Disconnect spark plug wires and remove 
spark plugs, 


3. Remove oil pan as described in Note 6-120a 
or 144a, 


4, Loosen two cap screws that hold rear main 
bearing cap to cylinder block and remove cap 
with screws. 


5. Remove lower seal half from bearing cap 
and discard, 


6. Rotate upper seal half by pushing on one end 
with sharp object, and remove upper seal half 
from cylinder block. 


7. Inspect grooves in bearing cap and cylinder 


block to be sure they are clean, dry and free 
from burrs, 


— Approx. are Approx. “| 


5/32” — Round Off 
Corners 


Fig. 6-147 Rear Main Bearing Oil Seal Installer Tool 
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Fig. 6-148 Rear Main Bearing Oil Seal Installation 


NOTE: The two seal halves are identical 
and can be used in either the lower or upper 
location. Both seal halves are pre-lubricated 
with a film of wax for break-in, Do not remove 
or damage this film, 


8. To install lower half of seal into the bearing 
cap, slide either end of seal into position at one 
end of bearing cap and place tool on seal land at 
other end of bearing, Fig. 6-148, Make sure the 
seal is positioned over the bearing ridge and the 
lip of the seal is facing forward (car position), 


9, Hold thumb or finger (left hand shown in 
Fig. 6-148) over end of seal that is flush with 
split line to prevent it from slipping upward, and 
push seal into seated position by applying pres- 
sure to the other end, 


10, Make sure seal is pressed down firmly and 
is flush on each side to avoid possibility of a leak 
at the seal split line, Avoid pressing on lip as 
damage to sealing edge could result, 


11, To install upper half of seal in cylinder 
block (with crankshaft in car), position ‘‘shoe- 
horn’’ on land of block, Start seal into groove in 
block with lip facing forward and rotate seal into 
position, using care not to distort seal. 


12, Do not press on lip or sealing edge of seal 
may be damaged. Also, both ends of seal should 
be flush at the seal split line to avoid leaks. 


13, If necessary, Lubriplate, or its equivalent, 
may be used to facilitate installation of both lower 
and upper half of seal. Do not use silicone or an 
oil leak may result, 


14, Prior to assembly of rear main bearing 
cap on block, apply rubber cement to cap and 


block. Apply a film approximately .010 inch thick 
to each surface to act as a sealer. 


CAUTION: Keep rubber cement off the seal 
lip and the bearing surface to avoid damage to 
the seal and crankshaft. 


15, Install bearing cap and secure with attach- 
ing screws, Tighten screws to 95 foot-pounds, 


16, Rotate crankshaft 360° to make sure crank- 
shaft is not binding. 


17, Install oil pan as described in Note 6-120b 
or 6-144b, 


18. Install spark plugs and tighten to 25 foot- 
pounds, Connect spark plug wires. 


19, Run engine and check for oil leaks, 


20, Remove stands an lower car, 


130. Timing Chain and Sprockets 
Removal and Installation 


a. Removal 


1, Remove engine front cover as described in 
Note 6-104a. 


2, Remove two cap screws with lockwashers 
that hold camshaft sprocket to camshaft, 


3, Remove camshaft sprocket, with chain, from 
camshaft, 


4, Remove crankshaft sprocket from crankshaft. 


5. Remove Woodruff key from crankshaft key 
slot, 


b. Installation 


1, With soft faced hammer, seat Woodruff key 
in crankshaft key slot. 


2. Install crankshaft sprocket on crankshaft, 
with timing mark toward the front and sprocket 
key slot lined up with crankshaft key slot, 


3, Install camshaft sprocket in timing chain 
with timing mark toward the front, 


4, Place chain over crankshaft sprocket and 
line up timing marks on both sprockets as shown 
in Fig, 6-149. 


5. Hold camshaft sprocket in position against 
end of camshaft and press sprocket on camshaft 
by hand, being sure index hole in camshaft is 
lined up with index hole in sprocket. 
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Fig. 6-149 Timing Gear Locating Marks 


6. Install two cap screws with lockwashers 
that hold camshaft sprocket to camshaft. Tighten 
screws to 18 foot- pounds, 


7. Install engine front cover as described in 
Note 6-104b. 


131. Camshaft Removal, 
Inspection and Installation 


a. Removal 


1, Remove radiator as described in Section 13, 
Note 5a, 


2, On car equipped with Air Conditioning re- 
move condenser as described in Section 1, Note 
57a or 93a. 


3. Remove engine front cover as described in 
Note 6-104a, 


4, Remove timing chain and sprockets as de- 
scribed in Note 6- 130a. 


5. Remove valve lifters as described in Note 
6-118a. 


6. Slide camshaft forward carefully until it is 
out of engine. 


CAUTION: Extreme care must be exercised 
to keep cam lobes from scratching camshaft 
bearings. 


b. Inspection 


The camshaft on 1967 engines is made of alloy 
cast iron, It must be handled with particular care 
to avoid damage, 


Whenever camshaft has been removed from 
engine, or faulty camshaft action is suspected 
in diagnosing engine conditions, the camshaft 
lobes should be checked for wear, This may be 
done visually, with camshaft installed in engine, 
by removing hydraulic lifters and noting condi- 
tion of camshaft lobes, Excessive wear, scoring, 
or flaking of the lifter will usually denote cam- 
shaft wear. If excessive camshaft wear, scoring 
or flaking is apparent, camshaft should be 
replaced, 


For 1967, cam intake and exhaust lobes have a 
lift of .266 inch, The intake and exhaust lobes 
are arranged from front to rear in the following 
order: No, 1 exhaust, No, 2 exhaust, No 1 intake, 
No, 2 intake, No, 3 intake, No, 4 intake, No, 3 
exhaust, No, 4 exhaust, No, 5 exhaust, No, 6 ex- 
haust, No, 5 intake, No. 6 intake, No, 7 intake, 
No, 8 intake, No. 7 exhaust and No, 8 exhaust, 


Bearing journals should not be scored or 
burned, Cam lobes should be smooth and free of 
burrs and grooves, Fuel pump eccentric should 
not show any evidence of wear, If abnormal wear 
or grooves are noted, camshaft should be re- 
placed. Camshaft bearings should be visually 
inspected, in their bores, for excessive wear, 


c. Installation 


NOTE: Before installing camshaft, apply a 
thin coating of rear axle lubricant to camshaft 
bearing journals and camshaft lobes, 


1. Lower camshaft into position between grille 
and engine, and guide it carefully into cylinder 
block, 


CAUTION: Extreme care must be exercised 
to avoid nicking or scratching camshaft 
bearings. 


2. Install valve lifters as described in Note 
6-118b, 


3. Install timing chain and sprockets as de- 
scribed in Note 6-130b, 


4, Install engine front cover as described in 
Note 6-104b. 


NOTE: On cars equipped with Air Condi- 
tioning, install condenser as described in Sec- 
tion 1, Note 57b or 93b. 
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5. Install radiator, as described in Section 13, 
Note 5b. 


132. Camshaft Bearing 
Removal and Installation 


Babbit type camshaft bearings are used on all 
1967 engines. These bearings are precision line- 
bored at the factory, prior to assembly of an en- 
gine, and seldom need replacing. 


Whenever camshaft has been removed from 
engine for inspection, these bearings should be 
visually inspected in their bores for excessive 
wear. If excessive wear is evident, all five bear- 
ings should be replaced, A precision pre- 
machined camshaft bearing, interchangeable bore 
to bore, is available for field replacement. 


a. Removal 


1, Remove radiator as described in Section 13, 
Note 5a. 


2. On cars equipped with Air Conditioning, re- 
move condenser as described in Section 1, Note 
57a or 93a. 


3. Remove crankshaft as described in Note 
6-133a., 
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Fig. 6-150 Camshaft Bearing Removal 
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Fig. 6-151 No. 5 Camshaft Bearing Removal 


3. Remove crankshaft as described in Note 
6- 133a. 


4, Remove valve lifters as described in Note 
6-118a. 


5. Slide camshaft forward carefully until it is 
out of engine. 


6. Thread Arbor, J-21054-2, on end of Drive 
Shaft, J-21054-1, and position shoulder on arbor 
against front face of No, 1 bearing, Fig. 6-150, 


7. Using a hammer, drive No. 1 bearing out 
through rear face of bearing bore, Remove bear- 
ing from arbor and discard. 


8. Remove remaining four bearings in same 
manner. When removing No, 5 bearing, drive out 
rear welch plug, located behind No, 5 bearing, 
along with bearing. 


NOTE: If Camshaft Bearing Remover and 
Installer, J-3063, is available, No. 5 bearing 
can be removed without removing the rear 
welch plug by following the procedure outlined 
below: 


a, Install Puller Collet, J-3063-5, in No. 5 
bearing, Fig, 6-151. 


b, Tighten thumb screw and make sure that 
fingers are securely behind No, 5 bearing, 
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c. Slide Shaft, J-3063-11, through bearing bores 
No. 1, 2, 3 and 4, and thread shaft into puller 
collet in No. 5 bearing. 


d, Slide Bridge, J-3063-9, over front of shaft, 
with legs of bridge toward front face of block. 


e, Slide flat washer on front end of shaft and 
install puller nut. 


f. Place a 3/4 inch open end wrench over flat- 
tened section of shaft, which is between bridge 
and block, This keeps shaft from turning during 
pulling operation, 


g. Tighten puller nut until No, 5 bearing is 
removed, 


h, Remove all pieces of the Camshaft Bearing 
Remover and Installer, J-3063, from cylinder 
block, 


b. Installation 


1. If rear welch plug was removed, install new 
welch plug in rear of No. 5 bearing bore and seal 
plug with a permanent type sealer. 


2. Locate center of oil hole passage in each 
bearing bore and scribe a reference mark on front 
face of each bore, Fig. 6-152. 


3, Slide Drive Shaft, J-21054-1 with Arbor, 
J-21054-2 through No. 1, 2, 3, and 4 bearing 
bores until arbor is positioned between No, 4 and 
No. 5 bores. 


4, Place new bearing on arbor tool and install 
arbor in No. 5 bearing bore, lining up oil hole 


Camshaft Bearing 
Oil Passages 


Fig. 6-152 Camshaft Bearing Oil Passages 


in bearing with scribe mark on front face of bore, 
Fig, 6-153, 


5. Using a hammer, install bearing in bore 
until oil hole in bearing is lined up with oil hole 
passage in bore, 


6. Install No, 4, 3, 2 and 1 bearings in the same 
manner, 


7. Lower camshaft into position between radi- 
ator grille and engine and guide it carefully into 
cylinder block. 


NOTE: Before positioning camshaft, apply a 
coating of rear axle lubricant to camshaft bear- 
ing journals and camshaft lobes, 


CAUTION: Extreme care should be exer- 
cised to avoid nicking or scratching camshaft 
bearings. 


8. Install valve lifters as described in Note 
6-118b, 


9. Install crankshaft as described in Note 
6- 133b. 


10. Install radiator, as described in Section 13, 
Note 5b. 


11, On cars equipped with Air Conditioning, in- 
stall condenser as outlined in Section 1, Note 57b 
or 93b. 


133. Crankshaft 
Removal and Installation 


a. Removal 


NOTE: Engine must be removed from 693 
cars as described in Note 6-142a, 


1, Raise car and place jack stands under car 
at all four wheels, 


2, Remove timing chain and sprockets as de- 
scribed in Note 6- 130a. 


3. Remove three cap screws that hold oil intake 
strainer screen assembly to cylinder block and 
remove intake screen assembly. Discard gasket. 


4, Remove transmission as described in Sec- 
tion 7, Note 13a, 


5. Remove six screws that hold flywheel flex 
plate to crankshaft and remove flex plate from 
crankshaft. 


6. Remove spark plugs. 


7. Disconnect connecting rods and push piston 
assemblies up into cylinder bores so that crank- 
shaft can be removed without interferring with 
rods, 
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Fig. 6-153 Camshaft Bearing Installation 


CAUTION: Use Connecting Rod Guide Set, 
J-3224, to guard crankpin journals from rod 
bolts, 


8. Remove front and rear main bearing caps, 
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remove three intermediate bearing caps, 


9. Support crankshaft at front and rear and 


NOTE: Be sure bearing caps are replaced 
on block in same position and order as 
removed, 


10, Lower crankshaft from engine, 
b. Installation 


l, Raise crankshaft into position and support 
in place while installing main bearing caps as 
described in Note 6-128b. Use a new rear main 
bearing oil seal as described in Note 6-129, 


2, Lubricate crankpins with engine oil and pull 
connecting rod and piston assemblies down toward 
crankshaft, 


CAUTION: Use Connecting Rod Guide Set, 
J-3224, to guard crankpin journals from rod 
bolts, 


3, Install connecting rod caps on crankshaft as 
described in Note 82b, 


4, install oil intake strainer screen assembly 
on cylinder block, using new gasket, and secure 
with three attaching screws, Tighten screws to 
18 foot- pounds, 


5. Install flywheel flex plate and secure with 


attaching screws, Tighten screws to 75 foot- 
pounds, 


CAUTION: If flex plate and end of crank- 
shaft are marked with an ‘‘O’’, be sure to line 
these marks up. 


6. Install transmission as described in Section 
7, Note 13b, 


7. Install spark plugs, tighten to 25 foot- pounds, 
and connect spark plug wires at plugs. 


8, Install timing chain and sprockets as de- 
scribed in Note 6-130b, 


NOTE: Engine must be installed in 693 cars 
as described in Note 6-142b, 


9. Remove stands and lower car. 


134. Engine Removal from 
Engine Compartment (Except 693) 


NOTE: Engine must be removed with trans- 
mission attached, 


1. Lower radio antenna, 


2. Remove hood as described in Section 11, 
Note 2a, 


3. Place car on jack stands, front and rear. 


4. Disconnect negative battery cable. 
5. Remove carburetor air cleaner. 


6. Open drain cock at bottom of radiator and 
drain radiator and cylinder block. Loosen radi- 
ator fill cap so coolant will flow freely. 


NOTE: To save coolant, remove radiator 
filler overflow hose and connect to radiator 
drain cock. 


7. Release hose clamps and disconnect heater 
hoses at radiator. 


8. Disconnect wires from generator. 


9. Release the four hose clamps and remove 
the two radiator hoses. 


10, On cars equipped with Air Conditioner, par- 
tially remove compressor as described in Section 
1, Note 3la. 


11. Remove two radiator cradle clamp screws 
and remove radiator cradle clamps. 


}2. Disconnect transmission fluid cooler lines 
at radiator. Plug lines to prevent loss of fluid. 


13. Remove radiator from engine compartment. 


| ea 
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14, Remove four cap screws that hold fan 
blade assembly to water pump and remove fan 
blade assembly, (or hub spacer and fan on non- 
air conditioned cars), pulley and generator drive 
belt. 


NOTE: Fan clutches used on air conditioned 
cars are always to be in an ‘‘in car position,’’ 
When removed from car, support assembly to 
keep clutch disc in a vertical plane to prevent 
leaks of silicone fluid from clutch mechanism, 


15. Remove two power steering pump bracket 


to cylinder block screws, and position pump and 
bracket to one side, Do not disconnect power 


steering hoses. 
16. Remove power steering pump belts. 


17, Disconnect power brake vacuum hose, and 
transmission modulator hose at fitting on intake 
manifold, 


NOTE: On cars equipped with Air Condi- 
tioning, disconnect vacuum hose from idle speed 
up control on carburetor, 


18. Disconnect throttle return spring and 
throttle control linkage at carburetor, 


19. Disconnect ground strap at frame. 


20. Disconnect wires from starter solenoid and 
detach wires from spring clip. 


21. Disconnect battery cable at starter, 


22, Disconnect ‘‘Y’? pipe from exhaust 
manifolds, 


23. Disconnect exhaust support bracket at 
transmission extension housing. 


24. Disconnect ‘‘Y’’ pipe at resonator. 
25. Remove ‘‘Y’’ pipe. 


26. Remove clevis pin from transmission shift 
linkage. 


27. Remove shift rod clevis pin. 
28. Disconnect speedometer gear drive cable 


at transmission extension housing. 


29. Remove two cap screws that hold idler 
arm support to frame, and position idler arm to 
one side, 


30. Remove two front engine support mount to 
frame stud nuts, 


31. Disconnect propeller shaft as described in 
Section 4, Note 28a or 29a. 


32, Place jack with wood block cushion under 
transmission and take load from engine rear sup- 
port cross member, 


33. Remove two engine rear support mount to 
transmission extension housing screws, 


34, Remove four bolts (two each side) that hold 
engine rear support cross member to frame. 


35. Remove engine rear support cross member. 
36, Position hoist over engine, 


37. Pass cable (with looped ends) under intake 
manifold and hook loops to hoist. Take tension on 
cable and remove jack from under transmission, 


38. Disconnect downshift wire at transmission 
housing, Disconnect ground straps at cowl. Dis- 
connect all remaining wires and straps. 


39, Disconnect fuel feed lines at fuel pump. 


40, On cars equipped with A,I,R. system, place 
scribe marks on pulley and spacer for correct 
re-installation, Remove six screws that hold 
crankshaft pulley to harmonic balancer and re- 
move crankshaft pulley. Remove four cap screws 
that hold air pump pulley to air pump pulley hub 
and remove pulley, Remove pump filter from left 
rocker arm cover and set aside with hoses 
attached, 


41, Remove two screws at firewall bracket and 
four screws at wheel housings and remove engine 
compartment struts, 


42, On cars equipped with Cruise Control, re- 
move cotter pin securing accelerator linkage to 
exterior arm and remove washer and separate 
linkage from exterior arm, 


43, Tilt rear of engine down at 45° angle and 
lift engine and transmission straight out. 


135. Engine Removal from 
Transmission (Except 693) 


a. Removal 


1. Using hoist or jacks, support engine and 
transmission so that each will be supported sep- 
arately when removal is accomplished. 


2. Disconnect transmission oil cooler lines at 
transmission. Remove cooler lines, 


3. Remove starter motor as described in Note 
6-26a. 
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4. Remove two cap screws that hold cylinder 
block to transmission housing support brace, and 
remove support brace, 


5. Remove four cap screws that hold trans- 
mission lower front cover to transmission hous- 
ing, and remove lower front cover, 


6. Remove three converter to flex plate at- 
taching screws, 


NOTE: This is done by inserting a heavy 
screwdriver in open slot under one of the weld 
nuts on the converter, and rotating the con- 
verter and flex plate until screws can be 
reached for removal, Do not pry on flex plate 
ring gear to rotate converter, as flex plate 
may become damaged. 


7. Disconnect vacuum modulator line at 
modulator, 


8. Remove six cap screws that hold transmis- 
sion housing to cylinder block, 


9. Separate transmission from cylinder block, 


b. Installation 


1, Position transmission housing on cylinder 
block, lining up locating dowels on engine with 
dowel holes in transmission housing, and install 
six transmission housing to cylinder block cap 
screws, Tighten cap screws to 50 foot-pounds, 


2, Connect vacuum modulator line to modulator. 


3, Rotate converter to align weld nuts with 
screw holes in flex plate, and slide converter 
forward until weld nuts are flush with flex plate, 
Make certain that converter is not cocked and 
that pilot on center of converter is properly 
seated in end of crankshaft. Tighten screws to 
25 foot- pounds, 


CAUTION: Any deviation from this pro- 
cedure may result in improper installation and 
damage to flex plate and transmission, It is 
important that converter be properly aligned 
with flex plate so that there is no possibility 
of draw-up when attaching bolts are installed, 
If draw-up occurs, converter will become mis- 
positioned, resulting in damage to flex plate 
and transmission. 


4, Install transmission lower front cover and 
secure with four cap screws, 


5. Install cylinder block to transmission hous- 
ing support bracket, and secure with two cap 
screws, Tighten cap screws to 50 foot-pounds, 


6. Install starter motor as described in Note 
6-26b, 


7. Install transmission cooler lines at 
transmission, 


136. Engine Installation (Except 693) 


1, Tilt rear of engine down at 45° angle and 
lower into engine compartment, 


2, Level engine and transmission and place 
jack with wood block cushion under transmission 
and position transmission high enough to install 
engine rear support cross member, 


3. Install engine rear support cross member 
and secure to engine rear support mount with 
four attaching bolts, Tighten bolts to 50 foot- 
pounds, 


4, Slacken hoist and remove hoisting cable 
from intake manifold, Position hoist to one side. 


5. Install two rear engine support mount to 
transmission extension housing screws, Tighten 
to 55 foot- pounds, 


6. Remove jack from under transmission, 


7. Connect propeller shaft as described in Sec- 
tion 4, Note 28b or 29b, 


8. Install two engine front support mount to 
frame stud nuts, Tighten nuts to 60 foot- pounds, 


9, Position idler arm support at frame side 
rail and secure with two cap screws, 


10, Connect speedometer gear drive cable at 
transmission extension housing. 


NOTE: On cars equipped with A.I.R, sys- 
tem, install crankshaft pulley and spacer, Lin- 
ing up scribe marks on spacer, pulley and 
harmonic balancer, secure pulley with six at- 
taching screws. Tighten screws to 15 foot- 
pounds. Install air pump pulley on air pump 
pulley hub and secure with four attaching 
screws, Tighten screws to 18 foot-pounds, In- 
stall pump drive belt and adjust as described 
in Note 6-138b, step 8. Replace pump filter on 
left rocker arm cover with hose attached, 


1l. Connect transmission downshift wire at 
transmission housing, 


12, Connect transmission shift rod linkage and 
secure with clevis pins, 


13, Connect transmission downshift switch. 


14, Install exhaust ‘‘Y’’ pipe at resonator and 
secure with U-bolt clamp. 


15, Connect exhaust support bracket at trans- 
mission extension housing. 
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16, Connect ‘‘Y’’ pipe at exhaust manifold. 
17. Connect battery cable at starter, 


18. Connect starter solenoid wires and install 
wire retaining clip. 


19, Connect ground straps at frame and cowl, 


20, Connect throttle return spring and throttle 
control linkage at carburetor, 


NOTE: On cars equipped with Air Condi- 
tioner, install compressor as described in Sec- 
tion 1, Note 3lb, and connect vacuum hose to 
idle speed-up control on carburetor, 


21, Connect power brake vacuum hose to fitting 
at rear of manifold, 


22. Install pulley, and fan blade assembly, or 
hub spacer and fan on non-air conditioned cars, 
on water pump and secure with four attaching 
screws. Tighten screws to 18 foot-pounds, 


23, Install radiator and radiator cradle clamps. 
Tighten clamp screws to 15 foot- pounds, 


24, Install generator and power steering pump 
drive belts, 


25. Install power steering pump and bracket on 
cylinder block and secure with two attaching 
screws. 


26, Install upper and lower radiator hoses and 
secure with four hose clamps, 


27. Connect fuel feed line at fuel pump, 
28. Connect generator wires, 


29. Connect heater hoses at radiator. Connect 
transmission fluid cooler lines at radiator, 


30, Fill radiator with coolant. 


31. Install carburetor air cleaner. 


32. Install two engine compartment struts at 
bracket on firewall and on left and right dust 
shields, Secure with six attaching screws, Tighten 
screws to 30 foot-pounds, 


33. On cars equipped with Cruise Control, con- 
nect accelerator linkage to exterior arm and 
secure with cotter pin. 


34, Check all wiring for loose connections, 
35. Connect negative battery cable. 


36. Remove jack stands and lower car. 


37. Install hood as described in Section 11, 
Note 2b. 


38. Run engine and check all connections for 
leaks, 


137. Engine Support Mountings 
(Except 693) 


Three engine supports are used to mount the 
engines on all 1967 Cadillac cars, The front sup- 
port mountings are located on each side of the 
cylinder block forward, and the rear support 
mounting is beneath the transmission extension 
housing. 


The front support mountings are seated at an 
angle directly on the main front cross member 
of the frame and secured by studs. The rear 
support mounting at the transmission extension 
housing rests on a supporting cross member 
which is secured to the frame, All engine sup- 
port mountings have rubber cushions to absorb 
vibrations and road shock. 


It is important, when attaching the engine 
mountings to engine, transmission and frame, 
that the nuts and screws be tightened to the proper 
torque as follows: 


Nut - Front Support Mount to Cylinder 
Block - 30 Foot-Pounds 


Nut - Rear Engine Support Cross Member to 
Frame - 20 Foot- Pounds 


Screw - Rear Support Mount to Rear Support 
Cross Member - 50 Foot- Pounds 


Screw - Rear Support Mount to Transmission - 
50 Foot- Pounds 


Stud - Front Support Mount to Frame - 60 
Foot- Pounds 


Check at all three engine support mounting 
locations to be sure that no metal-to-metal 
grounding can occur. 


138. Air Pump Removal and Installation 


a. Removal 


1, Raise hood and, working under hood, remove 
two screws that hold windshield washer solvent 
bottle to left dust shield, and position solvent 
bottle to one side, 


2, Remove clamps and hoses from right and 
left air manifold check valves and from intake 
air filter. 


3. Remove nut and washer from bolt on top of 
pump that holds pump to front and rear mounting 
bracket, Slide bolt out of brackets, 
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4, Raise front end of car and place on jack 
stands, 


5S. Working under car, remove corded rubber 
baffle from left side of frame and cross member. 


6. Remove four cap screws attaching air pump 
drive pulley and remove pulley and belt, 


7. Remove nut and washers from bolt that holds 
bottom of pump to bottom of pump front mounting 
bracket, Slide bolt rearward out of bracket, 


8. Position pump to release hose clamp that 
holds left air delivery hose to fitting at rear of 
pump and, holding pump with one hand, remove 
hose. 


9. Release hose clamp that holds intake air 
hose to one inch fitting at rear of pump and dis- 
connect hose. 


10, Release hose clamp that holds right air 
delivery hose to lower 3/4 inch fitting at rear 
of pump and disconnect hose, 


11, Tilt pump and rotate until pump can be 
removed, 


b. Installation 
1, Position pump near pump mounting brackets, 
2, Attach left air manifold delivery hose to 
uppermost 3/4 inch fitting at rear of pump and 


secure with hose clamp, 


3, Attach right air manifold delivery hose to 
3/4 inch fitting and secure with hose clamp. 


COVER BOLTS ROTOR RING SCREWS 


4, Attach air intake hose to one inch fitting at 
rear of pump and secure with hose clamp, 


5. Position pump and slide bolt forward to at- 
tach bottom of pump to bottom of pump front 
mounting bracket, and install washers and nut, 


6, Install bolt attaching top of pump to front 
and rear mounting brackets and attach washer 
and nut, 


7. Attach air pump drive pulley with four cap 
screws and tighten each to 18 foot- pounds, 


8, Install air pump drive belt, adjusting tension 
to 60 pounds, Tighten upper and lower air pump 
bolt mounting nuts to 15 foot- pounds, 


9. Attach corded rubber baffle to left side of 
frame and cross member, 


10, Attach hoses with clamp to right and left 
air manifold check valves and to intake air filter, 


11, Attach windshield washer solvent bottle to 
left dustshield with two screws, 


12, Remove jack stands and lower car, 


139. Air Pump Disassembly and 
Assembly (Figs. 6-154 and 6-155) 


Carbon seals, vane and vane bearings, vane 
shoes and springs, Fig. 6-154, are available from 
the Cadillac servicing Parts Warehouse, If pump 
housing is damaged, pump must be replaced as 
an assembly. 

a. Disassembly 


1. Remove four screws that hold pulley to hub 
and remove pulley. 


VANE AND BEARING HOUSING AND ROTOR 
ASSEMBLY SERVICE KIT 


REAR SEAL 


SHOE SPRING 


RING AND BEARING 
HOUSING COVER ASSEMBLY 


Fig. 6-154 A.I.R. Pump Disassembled 
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INTAKE 
CHAMBER 


# ROTOR 
EXHAUST CHAMBER 


Fig. 6-155 Rear of Pump, Cover Assembly Removed 


2, Place pump in vise with pulley hub in vise 
jaws, Fig, 6-156. 

CAUTION: Do not clamp on pump housing 

as distortion may result. If pump housing is 


distorted, replace pump, 
3. Remove four housing cover assembly 
screws, 


4, Remove housing cover assembly by tapping 
gently with non-metallic hammer on the boss of 
the large dowel pin and pulling straight up, 


ASSEMBLY 


Fig. 6-156 Removing Pump Assembly, Cover in Vise 


5. Using hex head wrench, remove six screws 
that secure rotor ring and bearing assembly to 
rotor, With a scribe, mark location of ring on 
rotor, Remove rotor ring and bearing assembly, 
Discard rear carbon seal if damaged, 


To remove rear bearing from rotor ring, place 
ring and bearing on arbor press. With front cover 
oil seal installer support, J-21150-2, and 1-1/4 
inch socket, press bearing out, Fig. 6-157. 


6, Use pencil or 3/8 inch drill rod to keep 
vanes aligned and remove vanes from rotor, Fig. 
6-158. 


7, Carefully remove six carbon shoes and three 
shoe springs. 


b. Assembly 


NOTE: All pump bearings should be lubri- 
cated with Air Injection Reactor pump lubricant 
especially formulated for the very high temper- 
atures encountered, Work this lubricant well 
into all pump bearings and carefully wipe away 
excess, 


1, Using pencil or 3/8 inch drill rod to posi- 
tion vanes, install vanes in rotor, Fig. 6-158, 


2. Install carbon shoes, ‘‘V’’ opening toward 
center of rotor. 


3. Insert shoe spring behind driven shoes with 
bow toward shoe, Fig, 6-159, 


4, Position rear carbon seal, 


5. If rear bearing was removed, install new 
bearing in rotor ring using arbor press, front 


1 1/4" SOCKET 


SUPPORT 
ma J-21150-2 


Fig. 6-157 Removing Rear Bearing from Rotor Ring 
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HOUSING 


Fig. 6-158 Positioning Vanes and Vane Bearings 


cover oil seal Installer Support, J-21150-3, and 
1-1/4 inch socket. Press only on lettered end of 
bearing, Fig. 6-160, Press bearing just below 
rotor ring flange. Check with straight edge to be 
sure bearing surface is below flange. 


6. Install rotor ring and bearing assembly on 
rotor and secure with six attaching screws, 
Tighten screws to 37 inch-pounds, Remove pencil 
or drill rod from vane bearings, 


7. Install housing cover assembly by inserting 
pivot pin into vane bearings and pressing cover 
down over locating dowels, Secure cover with 
four attaching screws. Tighten screws to 12 


Fig. 6-159 Installing Shoe Springs 


1 1/4“ SOCKET 


BEARING 


Fig. 6-160 Installing Rear Bearing in Rotor Ring 


foot-pounds, torquing down the cover bolt ad- 
jacent to the large dowel pin first. This is ex- 
tremely important to prevent pump damage, 


CAUTION: Do not force cover on, as vane 
bearings or vane bearing alignment might be- 
come distorted, 

8. Remove pump from vise, 
9, Install pulley on hub and secure with four 


attaching screws, Tighten screws to 18 foot- 
pounds, 


J-21930 


PRESSURE RELIEF 
VALVE 


Fig. 6-161 Removing Pressure Relief Valve 
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HOUSING 


Fig. 6-162 Installing Pressure Relief Valve 


c. Pressure Relief Valve Replacement 


Pressure relief valve must be removed and in- 
stalled with pump assembled to avoid distortion 
of pump housing, 


l, Insert Tie Rod End Puller (less bolt), 
J-21930, under flange of valve, Install Slide 
Hammer, J-6125, on puller, Drive hammer until 
valve is free, Fig, 6-161, 


2, Position new valve in bore in pump housing 
and seat with 7/8 inch socket and non-metallic 
hammer, Fig. 6-162. Seat valve so that shoulder 
rests on outer surface of pump housing. Valve 
should protrude 3/8 inch, Fig, 6-163. 


140. Air Injection Manifold 
Removal and Installation 


a. Removal 


1, Release hose clamp and disconnect air de- 
livery hose at check valve. On left side, remove 


! . 


= 
SHOULDER § , : 


~" SHOULDER, PRESS 
VALVE INTO PUMP 
HOUSING ONLY TO HERE 


Fig. 6-163 Pressure Relief Valve 


“S’' clip that positions air delivery hose away 
from manifold. 


2. Remove cap screws that secure two spring 
clamps to rocker arm cover flange. 


3, Withdraw air manifold legs from cylinder 
head, 


NOTE: If packing glands do not come out 
with legs, a small diameter wire bent to form 
a hook may be used to remove glands. 


b. Installation 


1. Install new packing glands on all legs of air 
manifold and insert air manifold into drilled holes 
in cylinder head until glands bottom on 
counterbore, 


CAUTION: Legs of air manifold are slip fit 
into holes, Do not force entry, 


2. Secure two spring clamps to rocker arm 
cover with cap screws, Tighten screws to 28 
inch pounds, 


3, Connect air delivery hose to check valve 
fitting and secure with hose clamp. On left side, 
position air delivery hose and install ‘‘S’’ clip 
on hose and manifold, 


141. Intake Air Bleed Valve 
Removal and Installation 


a. Removal 


1, Remove carburetor air cleaner, 


2, Disconnect small vacuum sensing hose from 
bleed valve. 


3. Remove bolt and washer that secure valve 
bracket to rear of intake manifold, 


4, Remove valve and mounting bracket by de- 
taching short air hose between carburetor and 
valve with air supply hose from check valve 
attached, 


5. Release ring clamp and disconnect air hose 
from valve, 


6. Remove mounting bracket from valve. 


b. Installation 


1, Position valve on bracket and secure with 
two cap screws, 


2, Connect air delivery hose to bleed valve and 
secure with clamp. 


3. Connect air bleed hose to fitting at rear of 
carburetor and to bleed valve, 


4, Bolt valve bracket in place on rear of intake 
manifold, 


5. Connect small vacuum sensing hose to bleed 
valve, 


6, Install carburetor air cleaner, 
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AIR PUMP DIAGNOSIS CHART 


CONDITION CAUSE 


Excessive Belt Noise 


CORRECTION 


Remove and disassemble 
pump, replace part or pump 
as necessary, 


Seized pump, 


Loose belt. Tighten belt, 


Locate source of leak and 
correct, 


Excessive Pump Noise, Chirp- Leak in hose. 
ing, Rumbling or Knocking 


Reassemble and replace or 
tighten hose clamp, 


Loose hose, 


Hose touching other engine Adjust hose position, 


parts, 


Relief valve failure, Replace valve, 


Replace vane and bearing 
assembly, 


Vane bearing failure, 


Worn rotor. Replace pump. 


Rear bearing failure. Replace rear bearing, 


Carbon seal failure, Replace carbon seal, 


Carbon shoe failure. Replace shoe, 


Pump mounting fasteners Retorque all mounting screws, 


Pump housing distorted, Replace pump, 


Tighten belt, 


No Air Supply Loose belt, 


Locate source of leak and 
correct, 


Leak in hose, 


Reassemble and replace or 
tighten hose clamp, 


Leak at hose fitting, 


Vane failure, Replace vane. 


Carbon shoe failure, Replace shoe, 


Carbon seal failure, 


Replace seal, 


Collapsed intake air hose, Replace hose, 
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Fig. 6-164 693 Engine 3/4 View with Transmission 


142. 693 Fleetwood Eldorado Engine 
(Figs. 6-164 & 165) 
Removal and Installation 


a. Removal 
1. Disconnect negative battery cable, 


2, Remove hood as described in Section 11, 
Note 2a, 


3, Remove two nuts holding each cowl rod at 
wheel well and pivot rods up from cowl. 


4, Remove air cleaner, 


5. Open drain cock at bottom of radiator and 
drain radiator and cylinder block. Loosen radia- 
tor filler cap so coolant will flow freely. 


6, Disconnect wires from generator, 


7. On cars equipped with Automatic Climate 
Control, partially remove compressor as de- 
scribed in Section 1, Note Yla, 


8. Disconnect transmission cooler line at left 
front of final drive by removing screw securing 
attaching clip, 


9, Release two hose clamps and disconnect 
heater hoses at engine, 


10, Disconnect heater hose at water control 
valve, 


ll, Remove left and right fan shrouds by re- 
moving four screws that secure each fan shroud, 


12, Remove four screws securing fan assembly 
to water pump pulley and remove as an assembly. 


NOTE: Fan clutches used on air conditioned 
cars are always to be in an ‘‘in car position,’’ 
When removed from car, support assembly to 
keep clutch disc in a vertical plane to prevent 
leakage of silicone fluid from clutch mechanism, 


13. On cars equipped with Automatic Climate 
Control, disconnect vapor return line near fuel 
pump and remove clamp securing vacuum hoses 
to steel vapor return, 


14, On cars equipped with A.LR, system, re- 
move air pump as described in Note 6-138a, 


15, Disconnect fuel inlet line at fuel pump, 
Plug end of line to prevent loss of fuel. 
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Fig. 6-165 693 Air Injection Reactor System 


16, Remove three power steering pump bracket 
to cylinder block screws, and position pump and 
bracket to one side. Remove pump belt, Do not 
disconnect power steering hoses, 


17, Disconnect accelerator linkage at 
carburetor, 


18. Disconnect wiring connectors at transmis- 
sion downshift switch, 


19, Disconnect positive terminal wiring at coil 
and remove wiring harness from two retaining 
clips on left valve cover, 


20, If car is equipped with Cruise Control, dis- 
connect wiring connector at power unit, Remove 
cotter pin securing accelerator linkage to ex- 
terior arm, remove washer and separate linkage 
from exterior arm, Also disconnect two cables 
at power unit, 


21, Disconnect oil pressure switch connector 
at rear of engine, 


22, Disconnect all vacuum hoses leading from 
intake manifold and carburetor, 


23, Remove two nuts that secure left exhaust 
clamp to exhaust manifold and disconnect pipe. 


24, Remove four upper transmission to adapter 
Screws, 


25. Remove right output shaft as described in 
Section 3, Note 38a, 


26. Disconnect starter motor retainer clamps 
by removing one screw at bearing support and 
one screw at engine mounting bracket, 


27. Disconnect wiring at starter motor sole- 
noid and remove two screws securing starter 
motor to engine and remove starter motor. 


TE 
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28, Remove one screw securing brace at final 
drive, 


29, Remove two nuts securing right exhaust 
pipe clamp at exhaust manifold, 


30, Remove four screws securing transmission 
front cover to transmission, 


NOTE: Upper left screw is accessible with 
an extension and universal socket. 


31. Remove three converter to flex plate at- 
taching screws. 


NOTE: This is done by removing cork in 
harmonic balancer and inserting a screw in the 
harmonic balancer, Rotate the screw to gain 
access to flex plate to converter screws, Do 
not pry on flex plate ring gear to rotate con- 
verter, as flex plate may become damaged, 


32. Remove vacuum modulator line at trans- 
mission and at engine and remove line, 


33, Working through center cross member, 
loosen, but do not remove, two transmission 
mounting nuts. 


34, Remove two nuts and washers securing 
engine mounting studs to front frame cross 
member. 


CAUTION: There is one bolt left securing 
the final drive housing to the engine support 
bracket and two screws securing the transmis- 
sion to the spacer to the engine, Do not proceed 
further until chain hoist cable is connected to 
the engine as engine may shift. 


35, Attach chain hoist cable to engine and take 
up slack, 


36. Remove lower right and left transmission 
to adapter to cylinder block screws, 


37. Place small jack under final drive housing 
to support final drive and transmission, 


38. Remove bolt and lockwasher securing final 
drive housing to engine support bracket, 


39, Remove engine by pulling it slightly forward 
to disengage from transmission and up from 
engine compartment, Turn engine slightly clock- 
wise while removing to clear engine compartment, 


40. Secure Converter Holding Strap, J-21366, to 
transmission case using a 5/16 x 18 nut, as con- 
verter is now free. 


b. Installation 


1. Remove converter holding strap from 
transmission, 


2. Turn engine slightly clockwise and lower 
into engine compartment until engine has clear- 
ance, Then straighten engine and lower, engaging 
two locating dowels on adapter with holes in 
transmission, Engine should be positioned so 
that studs in front are almost but not quite en- 
gaged with front frame crossmember. 


3. Install four transmission to adapter screws 
and two screws that secure transmission to adap- 
ter to engine. Tighten screws to 30 ft. lbs. 


4. Install final drive to engine support bracket 
with bolt and lockwasher, tightening to 75 ft. lbs., 
and remove small jack supporting final drive 
housing and transmission. 


5. Drop engine so that two front studs engage 
front frame crossmember, Install washer and 
nuts and tighten to 30 ft, lbs. 


6. Working through center crossmember, 
tighten two transmission mounting bolts to 50 
ft. lbs, 


7, Install vacuum modulator line tubing at en- 
gine and transmission, Secure line clamp to rear 
of right cylinder head with one screw. 


8. Rotate screw in harmonic balancer to align 
weld nuts with screw holes in flex plate, and slide 
converter forward until weld nuts are flush with 
flex plate, Make certain that converter is not 
cocked and that pilot in center of converter is 
properly seated in end of crankshaft. Tighten 
screws to 28 foot pounds. 


CAUTION: Any deviation from this pro- 
cedure may result in improper installation and 
damage to flex plate and transmission, It is 
important that converter be properly aligned 
with flex plate so that there is no possibility 
of draw-up when attaching bolts are installed, 
If draw-up occurs, converter will become mis- 
positioned, resulting in damage to flex plate 
and transmission, 


9. Position front cover on transmission and 
secure with four screws, 


NOTE: Upper left screw may be installed 
with an extension and universal socket. 


10, Install right output shaft as described in 
Section 3, Note 38b, 


ll. Secure right exhaust manifold pipe clamp 
to exhaust manifold with two nuts, 


12, Secure brace at final drive with one screw 
tightening to 25 ft. lbs. 


13, Position starter motor on engine and se- 
cure with two screws. Ground strap is secured 
to outboard screw. Connect wiring at solenoid, 
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14, Secure starter motor retainer clamps at 
engine mounting and at bearing support with one 
screw at each clamp, 


15, Lower car, 


16. Install two nuts that secure left exhaust 
manifold clamp to exhaust manifold and secure 
with two nuts, 


17, Connect all vacuum hoses leading to intake 
manifold and carburetor, 


18. Connect oil pressure switch connector at 
rear of engine. 


19, If car is equipped with Cruise Control, 
connect wiring connector at power unit, Connect 
accelerator linkage at exterior arm, install 
washer and secure with cotter pin. Also connect 
two cables at power unit, . 


20. Connect coil positive terminal wiring and 
secure wiring harness under retainer clips of 
left valve cover, 


21, Connect wiring connectors at transmission 
downshift switch. 


22, Connect accelerator linkage at carburetor, 


23, Install three steering pump bracket to cyl- 
inder block screws, tightening to 23 foot- pounds, 


24, Remove plug from fuel inlet line and con- 
nect fuel line to fuel pump, 


25. On cars equipped with A.LR, install air 
pump as described in Note 6-138b, 


26, On cars equipped with Automatic Climate 
Control, connect vapor return line near fuel pump 
and secure clamp that holds two vacuum lines and 
steel vapor return line, 


27, Install fan assembly on water pump pulley 
and secure with four screws, tightening to 18 
foot- pounds, 


28. Install left and right fan shrouds and secure 
with four screws on each shroud, 


29, Connect two heater hoses at engine and 
secure with clamps, 


30. Connect heater hose at water control valve, 


31, Attach transmission cooler line clip at 
left front of final drive by securing clamp with 
one screw, 


32, On cars equipped with Automatic Climate 
Control, install compressor as described in Sec- 
tion 1, Note 91b, 


33, Position belts and adjust generator drive 
belt as described in Section 6, Note 49, and power 
steering pump drive belt as described in Section 
9, Note 3. 


34, Connect wires at generator, 


35. Close drain cock and fill radiator with 
coolant, 


36. Install air cleaner. 


37. Install hood as described in Section 11, 
Note 2b, 


38, Check all wiring for loose connections, 
39, Connect negative battery cable, 


40, Run engine and check all connections for 
leaks, 


143. Eldorado 693 
Engine Support Mountings 


Three engine supports are used to mount the 
engines on Eldorado 693 Coupes. The front sup- 
port mounting is located behind and below the 
engine front cover assembly, and the two rear 
mountings are on the right and left of the 
transmission, 


The front mounting is seated on the main front 
cross bar (Fig, 2-5) of the frame and is secured 
by studs. The rear support mountings are actu- 
ally transmission support mountings, The engine 
is bolted with six bolts to the transmission, 


These engine and transmission support mount- 
ings have rubber cushions to absorb vibration 
and road shock, 


It is important, when attaching the engine 
mountings to engine, transmission and frame, 
that the proper torques be used, 


Nut - Front mounting support bracket to 
crankcase bolt - 30 foot pounds 


Nut - Engine Front support cushion to frame 
stud - 30 foot pounds 
NOTE: Washer must be used with stud 
on right side. 


Nut - Engine front support cushion to engine 
mounting bracket bolt - 27 foot pounds 


Bolt - Engine rear support bracket to trans- 
mission - 50 foot pounds 


Bolt - Engine rear support assembly to bracket 
- 50 foot pounds 


Bolt - Engine rear support assembly to frame 
- 50 foot- pounds 


Check at all three engine support mounting 
locations to be sure that no metal-to-metal 


grounding can occur. 


144. Eldorado 693 
Engine Oil Pan Removal 
and Installation 


a. Removal 
1, Drain engine oil. 
2. Remove engine as described in Note 6-142a. 


3. Remove two bracket to block bolts on each 
side of engine front mounting support, 


4, Remove nuts and cap screws that hold oil 
pan to cylinder block and engine front cover, and 
remove oil pan, 


5. Remove side gaskets and rubber front and 
rear seals from oil pan, and discard them, 


b. Installation 


1, Cement new gasket to both sides of oil pan, 
lining up holes in gaskets with holes in oil pan 
flange. 
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2. Thoroughly clean front and rear seal sur- 
faces of oil pan, and install new oil pan front and 
rear seals by pulling locating tangs on seals 
through locating holes in seal flange. Make sure 
seals are firmly positioned on flange surfaces 
with ends of each seal properly located in cut-out 
notches in side gaskets, 


3. Seal all four corner notch openings with a 
coating of rubber cement. 


4. Clean out notches in block where ends of 
oil pan rear seal fit. Fill this rectangular cavity 
with Transmission Cooler Hose Cement, 


NOTE: This cement will be easier to apply 
if the tube has been stored in a cool location 
to prevent the contents from becoming too thin. 


5, Position oil pan on bottom surface of cylin- 
der block, and install cap screws, tightening to 
10 foot- pounds, 


6, Install 12 cap screws that secure oil pan to 
cylinder block and tighten to 10 foot- pounds, 


7, Install engine as described in Note 6-142b, 


8, Refill crankcase with engine oil, Check dip- 
stick for proper oil level, 


(425) ENGINE MECHANICAL 6-141 
ee ii Ay th cr. 


SPECIFICATIONS 


All Series 
Unless Other- 
Items wise Noted 


All Series 
Unless Other- 
Items wise Noted 


GBR OTS RMS F see oy w 4.130" 


CMD 6 we SSS Ve le OM € S 


VALVE TIMING (with ramp at .001" lift) 
Intake opens ........... 39° B.T.D.C. 


Compression Pressure - Intake closes .......... 109° A.B.D.C. 
At cranking speed Exhaust opens .......... 86° B.B.D.C, 
(throttle open)... ...... 165 to 185 psi Exhaustclose6 2.6% i owe < 
At1000 rpm. ......... 212 to 230 psi 

Compression Ratio ......... 10.5 to 1 

Horsepower -- 

Rated (Taxable). ............ 54.6 CONNECTING RODS 
Developed at 4600 rpm ......... 340 Bearing Material, ........, M-400 Alum, 
Piston Displacement ....... 429 Cu. In. Clearance between bearing and 
Points of Suspension. ........... 3 shaft-- 
ees 6 2 New limits ......... .0005" - .0021" 
Worn limits, notover ......., -0035" 
Diameter lower end, without 
beaxing® ws 6 sme ws 2.3740" - 2.3745" 
VALVES, EXHAUST Length, center tocenter........ 6-1/2" 


Clearance between stem and guide-- End play of rods on 


New limits ......... -0010"'- .0025" | crank pin .......... 
Worn limits, notover ........., -005" 
Clearance between lifter body 
and crankcase ....... -0005"' - .0020" 
Head diameter, overall. ........., 1.50" PISTON RINGS 
NG wi § oF Hse BS RG 6 be ve -440" Clearance between rings and sides of 
Valve Face Angle ..........0204. 44° groove in piston-- 
Valve Seat Angle (in head) ........, 45° Compression rings .... .0022" - .0035" 
Seat width inhead..........., 1/16" OUTINGS . ci wus ss NONE - Side Sealing 
Seat eccentricity, not over Gap between ends 
(total indicator reading) ....... -004" Compression rings. ..... -013" - .020" 
Stem diameter ........ -3415" - .3420" OU PINGS 05%, 3% huge ese -015" = ..055" 
Number of compression rings ........ 2 
Number of oilrings ............, i 
Width of compression ring 
VALVES, INLET BLOOVER 6: ee % bow ew Se -0647" - .0655" 
Clearance between stem and guide-- Width of oil ring groove ....  .188" - .189" 
New limits (in head), . ... -0005"' - .0025" Diameter at bottom of groove 
Worn limits, notover ........ -005" Oil) wing) «ois 6 cw wews & 3.760" - 3.765" 
Clearance between lifter body Compression rings .... 3.663" - 3.668" 
and crankcase........ -0005" - .0020" 
Head diameter, overall. ........, 1.875" 
TAGE sp cq 45 HBG Ho wre ae ee -440" 
Valve Face Anglé ..5 6c bse sé vo Se 44° PISTON PINS 
Valve Seat Angle (in head) ......., 45° Clearance between pin and 
Seat Width inhead ..........., 1/16" piston-- 
Seat eccentricity, not over New limits ...  .00005'' to .00015" at 70°F 
(total indicator reading) ....... -004" PU JORStD we ee enw ss ww Ge 2 3.090" 
Stem diameter ........ -3415" - .3425" Pin diameter........ -9994"' - .9997" 


VALVE SPRINGS PISTONS AND CYLINDERS 


Bree lengthy wo. 6 hd we my a 2 nom 2.250" Cylinder bore out of round 
Pounds required to compress (new or reground limit) 

to 1.946"' (Valve closed) ....... 60-65 INOUOVOR ~ sca vei se on es SO ALS s BE 
Pounds requiredtocompress == = = ~—*|_':*Taper, notover............. 


to 1.496"' (Valve open) ....... Cylinder bore, standard . . . 4.1290" - 4.1310" 
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SPECIFICATIONS (CONT’D.) 


All Series All Series 
Unless Other- Unless Other- 
wise Noted wise Noted 


Cylinder and piston sizes (as indicated by letters Mt bode tnet 
stamped on the valve lifter compartment cover rail ain bearing journals, 

next to the inside edge of the cylinder head. The out-of-round not over -00025" 
letters are in groups of two for adjacent cylinders 

(such ‘as ‘‘H’’ and ‘‘B’’) midway between the two cyl- 1.068" 
inders. The letters denote the cylinder piston sizes 935" 


as: shevin below,) Piston Size 1.622" 
Cylinder Size (Diameter in Main bearings, 

Letter (Diameter in Inches) Inches) material. . M400 Aluminum and M100 Babbitt 

. . ho ' 

4.1290 - 4.1292 4.1282 - 4.1284 Crankpin diameter 2.2488"' - 2.2493' 


4.1292 - 4.1294 4.1284 - 4.1286 i ascend ound 
4.1294 - 4.1296 4.1286 - 4.1288 

4.1296 - 4.1298 4.1288 - 4.1290 ee oe 
4.1298 - 4.1300 4.1290 - 4.1292 ow; im a 

4.1300 - 4.1302 4.1292 - 4.1294 ieee . 


4.1302 - 4.1304 4.1294 - 4.1296 
4.1304 - 4.1306 4.1296 - 4.1298 Ol PRESSURE REGULATOR 


4.1306 - 4.1308 4.1298 - 4.1300 Clearance between valve plunger 


4.1308 - 4.1310 4.1300 - 4.1302 and housing 

New limits 
4.1390 - 4.1392 4.1382 - 4.1384 Woes limite, wok 
4.1392 - 4.1394 4.1384 - 4.1386 ” aa as ae “— , 
4.1394 - 4.1396 4.1386 - 4.1388 Ge BRERSUEE ON OE 
4.1396 - 4.1398 4.1388 - 4.1390 i ens 
4.1398 - 4.1400 4.1390 - 4.1392 eS ene 


4.1400 - 4.1402 4.1392 - 4.1394 Spring . ' 
4.1402 - 4.1404 4.1394 - 4.1396 Free length (approx.)..... 2.77" to 2.89" 


Perncmmoawp 


4.1404 - 4.1406 4.1396 - 4.1398 Lbs. required to compress 


to 1-7/16" 


4.1406 - 4.1408 4.1398 - 4.1400 
Valve opens at 


4.1408 - 4.1410 4.1400 - 4.1402 


Piston Material. . . FT-132-T5 Aluminum Alloy CAMSHAFT 
Piston skirt top clearance. . . .0006" - .0010" Chain-- 
Piston skirt bottom clearance Adjustment 


OIL PUMP 
Backlash between drive gears. . 
Clearance between pump body 
drive shaft-- 
New limits Bearing Clearance-- 
Worn limits, not over New limits -O01"' - .0022" 
Clearance between pump body Worn limits, not over .004" 
and gears-- Bearing out-of-round, not over -002" 
New limits Number of bearings 5 
Worn limits, not over Cam lift (intake) .266" 
End play in pump gears-- Cam lift (exhaust) .266" 
New limits -001"' - .004" 
Worn limits, not over .006" 
Oil pump type PULLEY DRIVE RATIOS 


No. of teeth on each gear — 


Air Con- Air Con- 


CRANKSHAFT AND MAIN BEARINGS Aiton’ diioned 


Clearance, main bearings-- 
New limits -0008"' - .0029" Os Ss 1.1:1 
Worn limits, not over -0045" Generator 2.78 :1 2.78:1 

Main bearing caps-- Power Steering Pump... 1.24 :1 1.24:1 
Bolt thread diameter Refrigerant Compressor . 1.392:1 
Main bearing journal, diameter A.I.R. Air Pump td 1.5: 1 
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260M 
260M 
280M 
280M 
280M 
280M 
280M 
Special 
300M 


286M 
286M 


280M 
280M 
280M 
286M 
286M 
286M 
280M 


280M 
280M 
280M 
280M 


260M 
280M 


1010 
280M 
280M 
260M 

Special 
286M 
260M 
260M 
260M 


1112 


1010 
260M 
286M 


ENGINE MECHANICAL 


TORQUE SPECIFICATIONS 


Material A ioe 
on 


A/C Compressor Adjusting Bracket Bolt... .. 
Air Pump Housing Cover Screw ......... 
Air Pump Rotor Ring Screw ........... 
Air Pump Pulley Screw ............06. 
Camshaft Sprocket to Camshaft Screw ...... 
Carburetor to Intake Manifold Screw (Front)... 
Carburetor to Intake Manifold Bolt (Rear)... . 
Connecting. Rod Nut) ..06 sw. eowee bee 


Cylinder Head to Cylinder Block Screw 


(All - Special) Oiled .............-. 
Distributor Clamp Nut............0.. 


Engine Front Support Mount to Cylinder 


BOCK NUE ss 5) i kT RS Ete we © tame ee 


Engine Rear Support Mount to Rear Support 


Cross Member Bolt ............00. 


Engine Rear Support Cross Member to 


Frame’ Boltss 3 § &6 3,3 <2 wa «ewe » w% 


Engine Rear Support Mount to Transmission 


Extension Housing Bolt ............. 


693 Engine Front Mounting Support 


Bracket to Crankcase Nut. .........0e. 


693 Engine a Support Cushion to 
u 


Brame INUt 5 acai is: = cat a. ie eM ve cae kar wo 


693 Engine Front Support Cushion to 


Engine Mounting Bracket Nut.......... 


693 Engine Rear Support Bracket to 


Transmission Bolt... .....020+n cee 


693 Engine Rear Support Assembly to Bracket 


693 Engine Rear Support Assembly to Frame . . 


Exhaust Manifold to Cylinder Head Screw 
Fan Blade Assembly Mounting Screw on 


Air Conditioned Cars ..........200. 


Fan Blade Assembly Mounting Screw on 


Non-Air Conditioned Cars............ 


Fan Blade to Clutch Mounting Bolt on 


Air Conditioned Cars .. 0.6. ee wee ees 
Fan Shroud to Radiator Support Bracket Screw . 
Flex Plate to Converter Screw .......... 
Flex Plate to Crankshaft Screw (All)....... 
*Front Cover to Cylinder Block Screw ...... 
Front Plate and Lower Cover Adapter Bolt . . 
Front Support Mount Stud to Frame Nut..... 
Fuel Pump to Front Cover Screw ........ 
Generator Adjusting Link to Generator Screw. . 


Generator Support Bracket to Exhaust 


Manifold Screw. .........0.00 500 eae 


Generator Support Bracket to Exhaust 


Manifold: NU! <5 . smwS 4 owe % PRBS % 
Heater Hose Clamps ............20008. 
Ignition Coil Mounting Screw ........... 
Intake Manifold to Cylinder Head Nut ...... 


5/16-24 


7/16-14 
3/8-24 
7/16-24 
3/8-16 


7/16-14 
7/16-14 

1/2-13 
7/16-14 


5/16-24 
5/16-24 


5/16-24 
1/4-20 
3/8-16 

7/16-20 

5/16-18 
1/4-20 
1/2-20 
3/8-16 

5/16-18 


3/8-16 


3/8-24 
10-24 
5/16-18 
3/8-24 


120 i 


6-143 


6-144 


280M 
Special 
260M 
300M 
260M 
Special 
Special 
280M 


Steel 
Special 
260M 
260M 
280M 
1010 
1010 
S.A.E. 
260M 


300M 
280M 
Special 
286M 
Special 
260M 


1010-1020 
STL 


280M 
1010 


260M 


260M 


260M 
260M 
260M 
260M 


ENGINE MECHANICAL 


TORQUE SPECIFICATIONS (CONT’D.) 


Lower Cover to Transmission Case Screw 


Lower and Upper Flywheel Housing Plate Screws . 
Main Bearing Cap to Cylinder Block Screw... 
Oil -Pan, Drain: Plug . . wesc wwe ewes 
Oil Pan to Cylinder Block Nut .......... 


Oil Pan to Cylinder Block Screw 
Oil Intake Screen Assembly to Cylinder 


Block Screw jaws s wiwie cw we wee Btw ws ee 


Oil Pressure Plug 


Oil Pressure Switch ows ss sisi Se 2 a wee @ 8 


Oil Pump Cover Assembly to Front Cover Screw . 


Oil Filter to Oil Pump Cover Assembly Nipple 


Pulley to Harmonic Balancer Screw ....... 
Radiator Hose ‘Clamp. «6. «ie ek ee ee Re 
**Rocker Arm Cover to Cylinder Head Screw... 
Speedo Drive: Sleeve sas a i tae eee ee en's 


Speedo Driven Gear Sleeve to Transmission 


Pxtension HOUSING 666 6 ase ee Ew Ms SOS 
Starter Motor Brace Screw .......4..e6-6 
Starter Motor Mounting Screw........... 
Sparks PMG wink © owiehe ES © ears ee 


Steering Pump Pulley Nut 


Temperature Indicator Thermal Unit....... 


Thermostat Housing to Water Outlet 


Pipe 'SOTOW ace se ww’ aw ee CO * ew 


Transmission Front Plate and Lower Cover 


to Cylinder Block ..... . n4« 0 © meme wise 
Transmission Housing to Cylinder Block. ....- 


Transmission Oil Cooler Line Clip to 


Gylindér BOCK sic i wei se eww HT ewe 


Valve Lifter Compartment Cover to Cylinder 


Blochs Screw’ « ie. © fa ee ow erate wwe Te 


Ventilator Valve Connector to Cylinder 


Block SGOW 2.6% 54g EME Ths ES 


Water Outlet Pipe to Cylinder Head Screw 


Water Pump to Front Cover Screw........ 
*Water Pump to Cylinder Block Screw ...... 
*Water Pump to Cylinder Block Screw ...... 


*Refer to Fig. 6-113, for proper location 


. 


**Retorque rocker arm covers after engine has been run 


Se € HWM Va 


Gite fe ie 6 £ ie ee 5 Oe SE ie) we Oe 8 


DES FES OS 46, w 


3/8-16 
1/4-20 
5/16-18 
1/2-13 
5/8-18 
5/16-24 
5/16-18 


5/16-18 
3/8 Pipe 
1/4 Pipe 
5/16-18 
5/8-16 
5/16-18 
12-14 
1/4-20 
5/16-16 


5/16-18 
5/16-18 
3/8-16 
14 MM 
9/16-18 
1/2 Pipe 


5/16-18 


1/4-20 
3/8-16 


5/16-24 
1/4-20 


1/4-20 
3/8-16 
1/4-20 
3/8-16 
5/16-18 


30 ft. 
80 in, 
. Ibs, 
. Ibs. 
. lbs, 
. Ibs. 
. Ibs. 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings and steel classifications. 
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Intake Manifold to Cylinder Head Screw ..... 


lbs. 


. Ibs. 
. lbs. 


Ibs. 


. lbs. 
. lbs, 
. Ibs. 
. lbs. 
. lbs. 
. lbs. 


. Ibs. 
. lbs, 
. lbs. 
. lbs. 
. lbs, 
. Ibs. 


~ lbs. 


», Ibs; 
. lbs. 


. Ibs. 


5, Ibs. 


. Ibs. 
. Ibs. 
. Ibs. 
. Ibs. 
. Ibs. 
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J-21054 


J-4159 
J-22315 
J-6535 
J-21150 


J-4160 


J-2730 
J-3062 
J-3224 


ENGINE MECHANICAL 


Fig. 6-166 Special Tools 


Cylinder Head Holder and Valve 
Spring Compressor 


Camshaft Bearing Remover Set 


Camshaft Bearing Remover and 
Installer Set 


Cylinder Head Lifting Hooks 
Valve Stem Guide Driver 
Gaging Block 


Front Cover Oil Seal Installer 
Set 


Hydraulic Valve Lifter Plunger 
Remover 


Valve Lifter Lock Ring Installer 


Valve Stem Guide Remover 


Connecting Rod Bolt Guide Set 


J-21052 


J-8390 


J-3049 
J-8080 


J-22095 


J-21930 


J-6125 
J-3074 
J-9388 
J-5892-1 


6-145 


Harmonic Balancer Remover 
and Installer Set 


Piston Pin Remover and 
Installer Set 


Valve Lifter Remover 

Main Bearing Upper Shell 
Remover 

Piston Ring Compressor 


Tie Rod End Puller 


Slide Hammer 
Valve Lifter Leak-Down Tester 
Adapter 


Valve Spring Compressor 
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(431) TRANSMISSION 7-1 


GENERAL DESCRIPTION 


NOTE: For information pertaining to the 
Fleetwood Eldorado, refer to the latter portion 
of this section, 


The same basic Turbo Hydra-matic automatic 
transmission, Fig. 7-1, is used on all 1967 Cadil- 
lac cars, There are some differences between 
transmissions, however, dependent upon the series 
car. The various transmissions used are identi- 
fied by the large letters AA, AB, or AC that 
appear in the upper corners of the name plate, 
Fig. 1-1, located on the right hand side of the 
transmission. 


Transmissions bearing the designation AA are 
used on 680, 681, 682, and 683 series cars, 
Those bearing the designation AB are used on 
698 series cars, and the AC transmissions are 
used on 697 series cars, AA transmissions have 
a variable pitch stator not found in AB or AC 
transmissions, The extension housing bushings 
on AB transmissions that support the output shaft 
are positioned closer together than those used 
on the AA or AC transmissions. Different speed- 
ometer gearing arrangements are used for each 
transmission. 


The Turbo Hydra-matic transmission is a fully 
automatic unit consisting primarily of a 3-element 
hydraulic torque converter and a compound plane- 
tary gear set, Three multiple-disc clutches, a 
sprag unit, a roller clutch unit, and two bands 
provide the friction elements required to obtain 
the desired functions of the compound planetary 
gear set, 


The torque converter, the clutches, the sprag 
and roller clutch, couple the engine to the plane- 
tary gears through oil pressure, providing three 
forward speeds and reverse. The torque con- 
verter, when required, will supplement the gears 
by multiplying engine torque. 


The torque converter is of welded construction 
and is serviced as an assembly, The unit is made 
up of two vaned sections, or halves, that face 
each other in an oil filled housing. The pump half 
of the converter is connected to the engine and 
the turbine half is connected to the transmission. 


When the engine makes the converter pump 
revolve, it sends oil against the turbine, making 
it revolve also, The oil then returns in a circular 
flow back to the converter pump, continuing this 
flow as long as the engine is running. 


The converter also has a smaller vaned sec- 
tion, called a stator, that funnels the oil back to 
the converter pump through smaller openings, at 


I 


increased speed. The speeded up oil directs ad- 
ditional force to the engine-driven converter 
pump, thereby multiplying engine torque. 


The stator assembly on all AA transmissions 
is a variable pitch stator. The stator blades are 
operated at either of two positions; maximum or 
high angle, and minimum or low angle. 


Maximum or high stator angle means greater 
redirection of the oil and increased engine speed 
and torque multiplication for maximum perform- 
ance, At engine idle it reduces the converter’s 
efficiency, reducing ‘‘creep.’’ Minimum or low 
angle results in a more efficient converter for 
cruising operation. 


A hydraulic system pressurized by an internal- 
external type gear pump provides the working 
pressure required to operate the friction ele- 
ments and automatic controls, 


External control connections to the transmis- 
sion are: 


Manual Linkage - To select the desired oper- 
ating range, 


Engine Vacuum - To operate a vacuum modu- 
lator unit, 


12 Volt Electrical Signals - To operate an 
electrical detent solenoid used on all transmis- 
sions, and the stator solenoid used on AA trans- 
missions only, 


Gear or Torque ratios of the transmission are 
as follows: 


First = 2,48:1 gear ratio 
Second = 1,48:1 gear ratio 
Third = 1.0:1 gear ratio 


Reverse = 2,08:1 gear ratio 


Each gear ratio can be multiplied by as much 
as 2, depending upon the slip speed of the con- 
verter pump and turbine. 


A vacuum modulator is used to sense engine 
torque input to the transmission automatically, 
The vacuum modulator transmits this signal to 
the pressure regulator, which controls line pres- 
sure, so that all torque requirements of the 
transmission are met and proper shift spacing 
is obtained at all throttle openings, 
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UPPER 
CONNECTOR 


UPPER 
SIDE VIEW OF CONNECTOR 
TRANSMISSION 


5) 


FH 


f 


EEE 


LOWER 
CONNECTOR 


contt++t 


LOWER 
CONNECTOR 


RIGHT RADIATOR 
TANK 


Fig. 7-2 Oil Cooler Lines 


The detent solenoid is activated by a switch 
at the carburetor, When the throttle is opened 
sufficiently to close this switch, the solenoid 
in the transmission is activated, causing a 
downshift at speeds below 70 miles per hour. At 
lower speeds, downshifts will occur at lesser 
throttle openings without use of the switch. 


On all cars equipped with the AA transmission, 
the stator solenoid is activated by a signal from 
the switch at the carburetor, The switch at the 
carburetor changes the stator blades from low to 
high angle above 40° throttle opening, and below 
6° throttle opening. 


The oil cooler is located in the right hand tank 
of the radiator, Fig. 7-2. The transmission is 
cooled by directing oil from the converter to the 
radiator. Oil returning from the radiator feeds 
the transmission lubrication system. 


The oil system incorporates an intake pipe and 
Strainer assembly. An internal by-pass in the 
strainer permits increased oil flow during cold 
operation when the oil is heavier, The intake 
pipe and strainer assembly should be replaced 
after the first 24,000 miles or two years, which- 
ever occurs first, or in any case where a major 
transmission failure has occurred. In the event 
of a major transmission failure, the converter 
assembly should also be replaced, and the oil 
cooler and lines should be flushed, 


The transmission quadrant has six selector po- 
sitions, Fig. 7-3, that enable the driver to control 
the operation of the transmission under various 
driving conditions. The six selector positions 
appear on the quadrant in the following sequence, 
from left to right; P-park, R-reverse, N-neutral, 
DRIVE left, DRIVE right (intermediate) and L-lo, 


Fig. 7-3 Selector Quadrant 


The engine can be started in the Park and Neutral 
positions only. 


P - Park position positively locks the output 
shaft to the transmission case by means of a 
locking pawl and prevents the vehicle from rolling 
either forward or backward. The engine may be 
started in Park position. 


R - Reverse enables the vehicle to be operated 
in a reverse direction, 


N - Neutral position enables the engine to be 
started and run without driving the vehicle, 


Drive (left) - Drive (left) is used for all nor- 
mal driving conditions and maximum economy, 


Drive (left) has three gear ratios from starting 
to direct drive. Downshifts are available for 
safe passing, by depressing the accelerator pedal. 


Drive (right) - Drive (right) adds performance 
for congested traffic or hilly terrain. This range 
has the same starting ratio as Drive (left), but 
prevents the transmission from shifting above 
second speed to retain acceleration when extra 
performance is desired, Engine braking is pro- 
vided in this range. 


L - Lo range permits operation at a lower 
gear ratio, and should be used where maximum 
torque multiplication is desired, such as in pull- 
ing a heavy load or descending a steep grade. 
When selector lever is moved from Drive to Lo 
range at normal highway speeds, the transmis- 
sion will shift to second gear and remain in 
second gear until vehicle speed is reduced to the 
normal 2-1 downshift speed. The transmission 
will then shift to first gear and remain in first 
gear regardless of vehicle or engine speed, until 
selector lever is moved back into either of the 
Drive positions. 


7-4 TRANSMISSION (434) 


HYDRAULIC SYSTEM DESCRIPTION 


Pressure Control 


The transmission is controlled automatically 
by a hydraulic system, Fig. 7-4. Hydraulic pres- 
sure is supplied by the transmission oil pump, 
which is engine driven. Main line pressure is 
controlled by a pressure regulator valve train 
located in the pump and by the vacuum modula- 
tor which is connected to engine vacuum. The 
pressure regulator controls line pressure auto- 
matically, in response to a pressure signal from 
a modulator valve. In such a way that the torque 
requirements of the transmission clutches are 
met and proper shift spacing is obtained at all 
throttle openings. 


To control line pressure properly, a modulator 
pressure is used which varies in the same manner 
as torque input to the transmission. Since the 
torque input to the clutches is the product of 
engine torque and converter ratio, modulator 
pressure must compensate for changes in either 
or both of these, 


To meet these requirements, modulator pres- 
sure is regulated by engine vacuum, which is an 
indicator of engine torque and carburetor open- 
ing. It will decrease with an increase in vehicle 
speed to compensate for the changing converter 


Fig. 7-4 Pressure Control 


torque ratio, by virtue of the governor pressure 
influence, 


Vacuum Modulator Assembly 


The engine vacuum signal is received by the 
vacuum modulator, Fig. 7-5, which consists of an 
evacuated metal bellows, a diaphragm and a 
spring. These are so arranged that the bellows 
and spring apply a force that acts on the modula- 
tor valve so that it increases modulator pressure, 
Engine vacuum and a spring oppose the bellows 
and spring to control modulator pressure. 


To reduce the effect of altitude on shift points, 
the effective area of the diaphragm is different 
than that of the bellows, Atmospheric pressure 
acts on the resulting differential area to reduce 
modulator pressure, 


Governor Assembly 


The vehicle speed signal to the transmission is 
supplied by the governor, Fig. 7-6, which is 
driven by the output shaft, The governor consists 
of flyweights and a regulator valve. Centrifugal 
force of the flyweights is imposed on the regulator 
valve, causing it to regulate a pressure signal 
that increases with speed. 


Governor pressure acts on the modulator valve 
to cause modulator pressure to decrease as ve- 
hicle speed increases, 


ti 


DIAPHRAGM ANEROID BELLOWS 
"| MOD.= 
UNE = 
ENGINE VACUUM EXHAUST DETENT = 


l GOVERNOR —— 


Fig. 7-5 Vacuum Modulator Assembly 
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PRIMARY WEIGHT 


SPRING 


SECONDARY WEIGHT 


Fig. 7-6 Governor Assembly 


FUNCTIONS OF VALVES AND HYDRAULIC CONTROL UNITS 


Line Pressure Regulator 


Regulates line pressure according to pump . 


speed and engine torque. 


Manual Valve 


Establishes the range of transmission oper- 
ation, P, R, N, DRIVE (left, right), L, as selected 
by the vehicle operator through the manual se- 
lector lever. 


Governor Assembly 
Generates a speed sensitive oil pressure that 
increases with output shaft or vehicle speed, 


Governor pressure is used to control the shift 
points and modulator pressure regulation. 


Vacuum Modulator Valve 


Provides modulator pressure that senses en- 


gine torque and vehicle speed, The vacuum mod- 
ulator is used to vary the shift points according 
to throttle opening and to raise line pressure 
proportional to engine torque. 


1-2 Shift Valve 


Controls the speeds at which the 1-2 and 2-1 
shifts occur. 


1-2 Regulator Valve 


Regulates modulator pressure to a proportional 
pressure, tending to keep 1-2 shift valve in down- 
shift position, 


1-2 Detent Valve 


Senses regulated modulator pressure tending 
to hold 1-2 shift valve downshifted and provides 
an area for detent pressure for detent 2-1 shifts. 


——————————————————————ee—V——ee ee EE Eo 
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2-3 Shift Valve 


Controls the speeds at which the 2-3 and 3-2 
shifts occur, 


2-3 Modulator Valve 


Senses modulator pressure to apply a variable 
force that tends to hold the 2-3 shift valve 
downshifted. 


3-2 Valve 


Shuts off modulator pressure from acting on the 
shift valves after the direct clutch has been ap- 
plied. This allows fairly heavy throttle operation 
in third speed without downshifting. In third 
speed, detent pressure or modulator pressure 
above 87 psi can be directed to the shift valves 
to provide the downshift forces, 


1-2 Accumulator Valve 


Regulates drive oil to a proportional lesser 
value that increases as modulator pressure in- 
creases, to control engagement of the inter- 
mediate clutch. 


Detent Valve 


Shifts when line oil is exhausted at the end of 
the valve when the detent solenoid is energized, 
This directs detent oil to the 1-2 and 2-3 modu- 
lator valves and allows the detent regulator valve 


to regulate. 


Detent Regulator Valve 


When the detent valve shifts, the detent regu- 
lator is freed to allow drive oil to enter the detent 
passage and thus becomes regulated at 70 psi. 
Detent pressures will also flow into the modulator 
passage which flows to the shift valves. Lo oil 
moves the detent regulator open to drive oil, 
allowing drive oil to enter the modulator and 
detent passages. 


Stator Valve (All AA Transmissions) 


One of the factors affecting the degree of con- 
verter torque multiplication is the angle of the 


stator blades. The stator blades shift when line 
oil is exhausted at end of the valve when the stator 
control solenoid is energized. This exhausts oil 
from the variable pitch stator piston and changes 
the blades from low to high angle, When the stator 
solenoid is not energized, converter oil is di- 
rected to the stator piston and low angle is 
obtained, 


Rear Servo and Accumulator Assembly 


The rear servo applies the rear band for engine 
braking in Lo Range ist gear. It applies the band 
in Reverse to hold the reaction carrier to pro- 
vide the reverse gear ratio. 


On the 1-2 shift in Drive (left and right), it 
serves as an accumulator for the intermediate 
clutch to provide a smooth shift. 


Front Servo 


The front servo applies the 2nd overrun band 
to provide engine braking in 2nd gear in Drive 
(right) and Lo Ranges. It is also used as an ac- 
cumulator for the apply of the direct clutch, and 
in conjunction with a series of check balls con- 
trolling orifices, is a part of the timing for the 
release of the direct clutch. 


To prevent the anply of the 2nd overrun band 
in Neutral, Drive (left) and Reverse ranges, oil 
is directed from the manual valve to the release 
side of the servo piston. 


In Drive (left) the servo release oil from the 
manual valve is used to charge the servo in 
preparation for the apply of the direct clutch. 


Direct clutch oil is directed to the front servo 
accumulator piston where spring force plus direct 
clutch pressure stroke the piston up against the 
force of servo release oil. This lowers the clutch 
apply pressure for a smooth engagement, 


The release of the direct clutch and the ex- 
hausting of the front servo accumulator is slowed 
down by three check balls and three orifices which 
permits a soft return of the drive load to the 
intermediate sprag and also allows engine rpm 
to increase during a detent 3-2 downshift in prep- 
aration for the lower gear ratio, which results 
in a smooth shift and better acceleration. 


(437) TRANSMISSION 7-7 


PARK OR NEUTRAL—ENGINE RUNNING 


POWER FLOW 
Forward Clutch - Released Rear Band - Released 
Roller Clutch - Ineffective Intermediate Clutch - Released 
Direct Clutch - Released Intermediate Sprag - Ineffective 
Front Band - Released In Neutral or Park no bands or clutches are 


applied, therefore no power is transmitted. 


OIL FLOW (Fig. 7-7) 


Whenever the engine is running at idle with the d, Stator Valve 
selector lever in ‘‘P’’ or ‘‘N’’, oil from the pump 
is directed to the: 3. Manual Valve 
1, Pressure Regulator Valve 4, Detent Valve 
2, Converter 5. Detent Solenoid 
a, Oil Cooler 6. Vacuum Modulator Valve 
b. Cooler By-Pass Valve 7. Front Servo (Neutral only) 
c, Lubrication System 8. Stator Solenoid and Valve 


7-8 TRANSMISSION (438) 


Cooling and Lubrication 


Oil flows from the pump to the pressure regu- 
lator valve which regulates pump pressure. When 
the pump output exceeds the demand of line pres- 
sure, oil from the pressure regulator is directed 
to the converter feed passage to fill the converter, 
and is directed to the stator valve. Oil from the 
converter is directed to the transmission cooler 
by-pass valve, Oil from the cooler is directed 
to the transmission lubrication system. 


The cooler by-pass valve permits oil to be 
fed directly from the converter to lubrication 
circuits if the cooler becomes restricted. 

Line pressure acts on the: 

1, Manual Valve 

2, Detent Valve 


3. Detent Solenoid 


4. Modulator Valve 


5. Stator Valve 
6. Stator Solenoid 


Line pressure at the modulator valve is regu- 
lated to a pressure called modulator oil, which 
acts on the pressure boost valve, 1-2 accumula- 
tor valve, and passes through the detent valve 
and 3-2 valve to the 1-2 and 2-3 valve trains, 


Stator Blade Angle 
(All AA Transmissions) 


Line oil at the stator valve and stator solenoid 
is exhausted through an orifice at the solenoid. 
This allows the stator valve spring to move the 
stator valve, cutting off converter oil and allow- 
ing stator oil to exhaust, This places the stator 
blades at high angle. 


Summary 
The converter is filled, stator blades are at 


high angle, and all clutches and bands are re- 
leased, The transmission is in Neutral. 
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7-10 TRANSMISSION (440) 


DRIVE LEFT AND RIGHT—FIRST SPEED 
POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Effective 
Direct Clutch - Released 

Front Band - Released 

Rear Band - Released 
Intermediate Clutch - Released 
Intermediate Sprag - Ineffective 


With the selector lever in either Drive Range, 
the forward clutch is applied. This delivers tur- 


bine torque to the mainshaft and turns the rear 
internal gear in a clockwise direction. (Converter 
torque ratio = approximately 2:1 at stall.) 


Clockwise motion of the rear internal gear 
causes the rear pinions to turn clockwise to drive 
the sun gear counterclockwise. In turn, the sun 
gear drives the front pinions clockwise, thus 
turning the front internal gear, output carrier, 
and output shaft clockwise in a reduction ratio of 
approximately 2.48:1. Reaction of the front pin- 
ions against the front internal gear is taken by 
reaction carrier and roller clutch assembly to 
the transmission case, (Approximate stall 
ratio - 5:1). 


OIL FLOW (Fig. 7-8) 


When the selector lever is moved to either 
Drive position, the manual valve is repositioned 
to allow line pressure to enter the drive circuit. 
Drive oil then flows to the: 


1. Forward Clutch 

2, 1-2 Shift Valve 

3. Governor Assembly 

4, 1-2 Accumulator Valve 


5. Detent Regulator Valve 


Basic Control 


Drive oil is directed to the forward clutch 
where it acts on two areas of the clutch piston 
to apply the forward clutch, The first, or inner 
area, is fed through an unrestricted passage. The 
outer area is fed through an orifice to insure a 
smooth shift into Drive. 


Drive oil at the governor assembly is regulated 
to a variable pressure. This pressure increases 
with vehicle speed and acts against the ends of 
the 1-2 and 2-3 shift valves and an area on the 
modulator valve. 


Drive oil is also regulated to another variable 
pressure at the 1-2 accumulator valve. This 
pressure is controlled by modulator oil and is 
directed to the rear servo. 1-2 accumulator oil 


at the rear servo acts on the accumulator piston, 
In addition, to maintain the lower pressure in the 
1-2 accumulator passage, the 1-2 accumulator 
valve intermittently uncovers the lo oil passage 
and oil is exhausted at the manual valve. 


Stator Blade Angle 


(AA Transmissions Only) 


When at idle, the stator blades are at high 
angle reducing the converter’s efficiency, thus 
reducing ‘‘creep,’’ Under heavy throttle opera- 
tion, the stator blades are at high angle, due to 
the stator carburetor switch being activated, thus 
resulting in increased torque multiplication for 
maximum performance, 


At light or medium throttle, (as shown), the 
solenoid is not activated, Line pressure moves 
the stator valve against its spring, allowing con- 
verter oil to act on stator piston putting the 
blades at low angle, resulting in a more efficient 
converter for cruising operation. 


Summary 


The converter is filled and the stator blades 
are at either high or low angle, depending upon 
throttle position, The forward clutch is applied, 
The transmission is in first gear. 
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42 TRANSMISSION (442) 


DRIVE (LEFT)—SECOND SPEED 
POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Released 
Front Band - Released 

Rear Band - Released 
Intermediate Clutch - Applied 


Intermediate Sprag - Effective 


In second speed, the intermediate clutch is 


applied to allow the intermediate sprag to hold 
the sun gear against counterclockwise rotation. 
Turbine torque through the forward clutch is now 
applied through the mainshaft to the rear internal 
gear in a clockwise direction, 


Clockwise rotation of the rear internal gear 
turns the rear pinions clockwise against the sta- 
tionary sun gear, This causes the output carrier 
and output shaft to turn clockwise in a reduction 
ratio of approximately 1.48:1. 


NOTE: Further reduction is possible, at 
low speeds, due to the torque multiplication 
provided by the converter, 


OIL FLOW (Fig. 7-9) 


As both vehicle speed and governor pressure 
increase, the force of governor oil acting on the 
1-2 shift valve will overcome the force of regu- 
lated modulator oil pressure. This allows the 
1-2 shift valve to open, permitting drive oil to 
enter the intermediate clutch passage. 


Intermediate clutch oil from the 1-2 shift valve 
is directed to the: 


1, Intermediate Clutch 
2. Rear Servo 
3, Front Servo and Accumulator Pistons 


4, 2-3 Shift Valve 


Basic Control 


Intermediate clutch oil from the 1-2 shift valve 


seats a one-way check ball and flows through an 
orifice to the intermediate clutch, At the same 
time, intermediate clutch oil moves the accumu- 
lator piston against the 1-2 accumulator oil and 
accumulator spring to maintain lower pressure 
in the clutch during a 1-2 shift for a smooth 
clutch apply. Intermediate clutch oil seats a 
second one-way check ball and flows to the front 
servo and accumulator pistons. Intermediate 
clutch oil is also directed to a land of the 2-3 
shift valve, 


Summary 


The forward and intermediate clutches are 
applied. The transmission is in second speed. 
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7-14 TRANSMISSION (444) 


DRIVE (LEFT)—THIRD SPEED 
POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Applied 
Front Band - Released 
Rear Band - Released 


Intermediate Clutch - Applied 


Intermediate Sprag - Ineffective 


In direct drive, engine torque is transmitted 
from the converter, through the forward clutch 
to the mainshaft and rear internal gear. Because 
the direct clutch is applied, equal power is also 
transmitted to sun gear shaft and sun gear, Since 
both sun gear and internal gears are now turning 
at the same speed, the planetary gear set is es- 
sentially locked and turns as one unit in direct 
drive or a ratio of 1:1. 


OIL FLOW (Fig. 7-10) 


As vehicle speed and governor pressure in- 
crease, force of governor oil acting on the 2-3 
shift valve overcomes the force of 2-3 shift valve 
spring and modulator oil, This allows the 2-3 
shift valve to move, feeding intermediate clutch 
oil to the direct clutch passage. 


Direct clutch oil from the 2-3 shift valve is 
directed to the: 


1. Direct Clutch 
2, Front Accumulator Piston 


3. 3-2 Valve 


Basic Control 


Direct clutch oil from the 2-3 shift valve flows 
past a one-way check valve to the inner area of 
the direct clutch piston to apply the direct clutch. 
Simultaneously, direct clutch oil is fed to the 
front accumulator piston. Pressure of the direct 
clutch oil, combined with the accumulator spring, 
moves the accumulator and servo pistons against 
servo oil. This acts as an accumulator for a 
smooth direct clutch apply. 


Direct clutch oil is also supplied to the 3-2 
valve to move the valve against modulator pres- 
sure, This cuts off modulator oil to the 1-2 regu- 
lator and 2-3 modulator valves and allows the 
transmission to utilize the torque multiplying 
characteristics of the variable pitch converter. 


When the stator solenoid is activated, line oil 
acting on the solenoid and stator valve is ex- 
hausted at the solenoid. The stator valve spring 
will move the stator valve cutting off converter 
oil to the stator piston, Converter charge pres- 
sure will move the stator piston, putting the stator 
blades at high angle. 


Summary 
The forward, intermediate and direct clutches 


are applied. The transmission is in third gear 
(direct drive.) 
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7-16 TRANSMISSION (446) 


SSS 


PART THROTTLE 3-2 DOWNSHIFTS 
POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Ineffective 


Direct Clutch - Released in 2nd 


Direct Clutch - Applied in 3rd 
Front Band - Released 
Rear Band - Released 
itetaadiaie Clutch - Applied 


Intermediate Sprag - Effective in 2nd 


Intermediate Sprag - Ineffective in 3rd 


In second speed, the intermediate clutch is 
applied to allow the intermediate sprag to hold 
the sun gear against counterclockwise rotation, 
Turbine torque through the forward clutch is now 
applied through the mainshaft to the rear internal 
gear in a clockwise direction. 


Clockwise rotation of the rear internal gear 
turns the rear pinions clockwise against the sta- 
tionary sun gear, This causes the output carrier 
and output shaft to turn clockwise in a reduction 
ratio of approximately 1.48:1. 


OIL FLOW (Fig. 7-11) 


A part throttle 3-2 downshift can be accom- 
plished below approximately 33 mph by depressing 
the accelerator far enough to raise modulator 
pressure to approximately 87 psi. Modulator 
pressure and the 3-2 valve spring will move the 


3-2 valve against direct clutch oil and allow mod- 
ulator oil to act on the 2-3 modulator valve, This 
moves the 2-3 valve train against governor oil 
and shifts the transmission to second speed. 
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7-18 TRANSMISSION (448) 


DETENT 3-2 DOWNSHIFT 
POWER FLOW 


Forward Clutch - Applied 


Roller Clutch - Ineffective 


Direct Clutch - Released in 2nd 
Direct Clutch - Applied in 3rd 
Front Band - Released 

Rear Band - Released 
Intermediate Clutch - Applied 


Intermediate Sprag - Effective in 2nd 


Intermediate Sprag - Ineffective in 3rd 


In second speed, the intermediate clutch is 
applied to allow the intermediate sprag to hold 
the sun gear against counterclockwise rotation, 
Turbine torque through the forward clutch is now 
applied through the mainshaft to the rear internal 
gear in a clockwise direction, 


Clockwise rotation of the rear internal gear 
turns the rear pinions clockwise against the sta- 
tionary sun gear. This causes the output carrier 
and output shaft to turn clockwise in a reduction 
ratio of approximately 1.48:1. 


OIL FLOW (Fig. 7-12) 


While operating at speeds below approximately 
70 mph a forced or detent 3-2 downshift is pos- 
sible by depressing the accelerator to 60° throttle 
opening. This energizes the switch at the carbu- 
retor and actuates the detent solenoid, The detent 
solenoid opens an orifice that allows line oil at 
the detent valve to be exhausted, thus permitting 
the detent regulator valve to operate, Line oil 
acting on the detent valve and solenoid is sup- 
plied by a small orifice, 


Drive oil on the detent regulator valve is then 
regulated to a pressure of approximately 70 psi 
and called detent oil. Detent oil is then routed 
to the: 

1. Modulator passage 

2. 1-2 Regulator Valve 

3. 2-3 Modulator Valve 


4, 3-2 Valve 


5. 1-2 Accumulator Valve 
6. Vacuum Modulator Valve 


Detent oil in the modulator passage and at the 
2-3 modulator valve will close the 2-3 shift valve, 
shifting the transmission to second gear, 


Detent 2-1 Downshift 


A detent 2-1 downshift can also be accomplished 
below approximately 20 mph because detent oil 
is directed to the 1-2 regulator valve. This allows 
detent oil to act on the 1-2 regulator, and 1-2 
detent valve to close the 1-2 shift valve, shifting 
the transmission to first gear, 


Detent oil is also directed to the modulator 
valve to prevent modulator pressure from regu- 
lating below 70 psi at high speeds or at high 
altitudes, 
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7-20 TRANSMISSION (450) 


DRIVE (RIGHT)—SECOND SPEED 
POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Released 
Front Band - Applied 

Rear Band - Released 
Intermediate Clutch - Applied 


Intermediate Sprag - Effective 


In second speed, the intermediate clutch is 


applied to allow the intermediate sprag to hold 
the sun gear against counterclockwise rotation, 
Turbine torque through the forward clutch is 
now applied through the mainshaft to the rear 
internal gear in a clockwise direction. 


Clockwise rotation of the rear internal gear 
turns the rear pinions clockwise against the sta- 
tionary sun gear. This causes the output carrier 
and output shaft to turn clockwise in a reduction 
ratio of approximately 1,48:1. 


In second speed - Drive (right), engine braking 
is provided by the front band as it holds the sun 
gear fixed. Without the band applied, the sun gear 
would overrun the intermediate sprag. 


OIL FLOW (Fig. 7-13) 


When the selector lever is in Drive (right), 
intermediate oil from the manual valve is di- 
rected to the: 


1, Pressure Boost Valve 

2. 2-3 Shift Valve 

Intermediate oil at the boost valve will increase 
line pressure to 150 psi. This increased inter- 


mediate oil pressure at the 2-3 shift valve will 
close the 2-3 shift valve, regardless of car speed, 


For engine braking the front band is applied by 
exhausting servo oil at the manual valve. This 
allows intermediate clutch oil, acting on the servo 
piston, to move the piston and apply the front 
band. Once the transmission is in second speed - 
Drive (right), it cannot upshift to third gear. 


Summary 
The forward and intermediate clutches and 


front band are applied. The transmission is in 
second gear - Drive (right). 
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7-22 TRANSMISSION (452) 


LO RANGE—FIRST SPEED 
POWER FLOW 


Forward Clutch - Applied 
Roller Clutch - Effective 
Direct Clutch - Released 
Front Band - Released 
Rear Band - Applied 
Intermediate Clutch - Released 
Intermediate Sprag - Ineffective 
With the selector lever in Lo range, the for- 
ward clutch is applied. This delivers turbine 


torque to the mainshaft and turns the rear in- 
ternal gear in a clockwise direction, (Converter 


torque ratio = approximately 2.00:1 at stall.) 


Clockwise motion of the rear internal gear 
causes the rear pinions to turn clockwise to drive 
the sun gear counterclockwise. In turn, the sun 
gear drives the front pinions clockwise, thus 
turning the front internal gear, output carrier, 
and output shaft clockwise in a reduction ratio of 
approximately 2,48:1. The reaction of the front 
pinions against the front internal gear is taken 
by the reaction carrier and roller clutch assem- 
bly to the transmission case, (Total stall ratio = 
approximately 5.00:1.) 


Downhill or overrun braking is provided in Lo 
range by applying the rear band, as this prevents 
the reaction carrier from overrunning the roller 
clutch. 


OIL FLOW (Fig. 7-14) 


Maximum downhill braking can be attained at 
speeds below 40 mph, with the selector lever in 
Lo position as this directs Lo oil from the manual 
valve to the: 


1. Rear Servo 
2. 1-2 Accumulator Valve 


3. Detent Regulator Valve 


Basic Control 


Lo oil flows past a ball check to the apply side 
of the rear servo piston and to the 1-2 accumu- 
lator valve to raise the 1-2 accumulator oil to 
line pressure for a smocth band apply. 


Lo oil acts on the detent regulator valve. Com- 
bined with the detent spring, Lo oil holds the 


detent valve against line oil acting on the detent 
valve, causing drive oil to flow through the detent 
regulator valve into the detent and modulator 
passages, Modulator and detent oil at line pres- 
sure acting on the 1-2 regulator and 1-2 detent 
valve overcomes governor oil on the 1-2 shift 
valve at any vehicle speed below approximately 
40 mph, and the transmission will shift to first 
gear. 


In first speed - Lo range, the transmission 


cannot upshift to second speed regardless of ve- 
hicle or engine speed. 


Summary 


The forward clutch and rear band are applied. 
The transmission is in first speed - Lo range, 
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REVERSE 
POWER FLOW 


Forward Clutch - Released 
Roller Clutch - Ineffective 
Direct Clutch - Applied 

Front Band - Released 

Rear Band - Applied 
Intermediate Clutch - Released 


Intermediate Sprag - Ineffective 


In Reverse, the direct clutch is applied to di- 
rect turbine torque to the sun gear shaft and sun 
gear. The rear band is also applied, holding the 
reaction carrier, 


Clockwise torque to the sun gear causes the 
front pinions and front internal gear to turn coun- 
terclockwise in reduction. The front internal 
gear is connected directly to the output shaft, 
thus providing the reverse output gear ratio of 
approximately 2.08:1, The reverse torque multi- 
plication at stall (converter and gear ratios) is 
approximately 4.00:1. 


OIL FLOW (Fig. 7-15) 


When the selector lever is moved to the Re- 
verse position, the manual valve is repositioned 
to allow line pressure to enter the reverse cir- 
cuit. Reverse oil then flows to the: 

1. Direct Clutch 

2, 2-3 Shift Valve 


3. Rear Servo Piston 


4, Pressure Boost Valve 


Basic Control 


Reverse oil from the manual valve flows to the 


large area of the direct clutch piston and to the 
2-3 shift valve. From the 2-3 shift valve, it enters 
the direct clutch passage and is directed to the 
small area of the direct clutch piston to apply 
direct clutch. 


Reverse oil flows to the rear servo and acts 
on the servo piston to apply the rear band, Re- 
verse oil also acts on the pressure boost valve 
to boost line pressure. 


Summary 


The direct clutch and the rear band are ap- 
plied. The transmission is in Reverse. 
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SERVICE INFORMATION 


NOTE: The following information, unless 
specifically noted elsewhere, is not applicable 
to the Fleetwood Eldorado. 


1. Turbo Hydra-Matic Diagnosis 


Accurate diagnosis of transmission problems 


Fluid Level 

Oil Pressure 

Manual Linkage 

Engine Idle Speed and Air Mixture 
Vacuum Line 

Vacuum Modulator Assembly 
Transmission Downshift Switch 
Detent Solenoid 

Governor 


Control Valve Assembly 


Rear Servo and Accumulator Assembly 


Front Servo and Accumulator Assembly 


m, Strainer Assembly 


Fig. 7-17 Diagnosis 


The Diagnosis Sequence Chart shown in Fig. 
7-17 lists the various diagnosis operations in 
the sequence in which they are to be performed. 
Following the chart may correct the condition, 
without requiring removal of the transmission. 
Instructions must be followed in exact sequence 
as any deviation will result in incorrect diagnosis. 


The Diagnosis Guide, Fig. 7-18, has been de- 
veloped to assist in diagnosing Turbo Hydra- 


begins with a thorough understanding of normal 
transmission operation. In particular, knowing 
which units are involved in the various speeds 
or shifts, is essential so that the specific units 
or circuits can be isolated and further 
investigated. 


Stator Circuitry 
Stator Solenoid 
Forward Clutch 
Intermediate Clutch and Sprag 
Direct Clutch 
Front Band 
Rear Band 
Roller Clutch 
Case Assembly 

. Turbine Shaft 
Pump Assembly 
Converter Assembly 


Gears and End Play 


Sequence Chart 


matic transmission conditions, and is intended 
for use in conjunction with the diagnosis sequence 
chart. 


The following diagnosis procedures should be 
used only on 1967 Turbo Hydra-matic trans- 
missions. They do not apply to any other 
transmissions, 
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No Drive In Drive Range 

1-2 Shift - Full Throttle Only 

First Speed Only, No 1-2 Shift 

First and Second Speeds Only, No 2-3 Shift 
Drive in Neutral 


No or Slipping Reverse 


Slipping - All Ranges or on Start 


Slipping 1-2 Shift 

Rough 1-2 Shift 

Slipping 2-3 Shift 

Rough 2-3 Shift 

No Engine Braking - Drive Right, Second Gear 
No Engine Braking - Lo, First Gear 
No Part Throttle Downshift 

No Detent Downshifts 

Low or High Shift Points 

Will Not Hold In Park 

No Converter Stator Angle Change 


Transmission Noise 


Fig. 7-18 


Perform the following preliminary checks in 
preparation for shift point check and then continue 
with diagnosis. 


1, Check fluid level and correct if necessary, 


2. Make certain engine and transmission are 
at normal operating temperature, 


3, Make certain selector lever moves freely 
in all positions and that pointer on indicator quad- 
rant is correctly aligned. 


4. Check manual linkage and adjust if neces- 
sary, Note 4, 


5. Check transmission downshift switch and 
adjust if necessary, Notes 5 and 6, 


Diagnosis Guide 


6. Road test the car using all selector ranges 
noting when discrepancies in operation occur, 
Check shift pattern as follows: 


a. Drive (left) - Position selector lever in Drive 
(left), accelerating the vehicle from 0 mph. A 1-2 
and 2-3 shift should occur at all throttle openings, 
(The shift points will vary with the throttle open- 
ing). As the vehicle decreases in speed to 0 mph, 
the 3-2 and 2-1 shifts should occur, 


b. Drive (right) - Position the selector in Drive 
(right) and accelerate from 0 mph. A 1-2 shift 
should occur at all throttle openings. (No 2-3 
shift can be obtained in this range.) The 1-2 shift 
point will vary with throttle opening. As the ve- 
hicle decreases in speed to 0 mph, a 2-1 shift 
should occur. 
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c. Lo range - Position the selector lever in 
Lo range. No upshift should occur in this range 
regardless of throttle opening, 


d, 2nd gear overrun braking - Position the se- 
lector lever in Drive (left), at approximately 35 
mph move the selector lever to Drive (right). The 
transmission should downshift to 2nd. An in- 
crease in engine rpm and an engine braking effect 
should be noticed, 


e, Ist gear - downhill or overrun braking - 
With the selector lever in Drive (right) at ap- 
proximately 30 mph, but not over 40 mph, at 
constant throttle, reposition the selector lever 
into Lo range, An increase in engine rpm anda 
braking effect should be noticed. 


f. Stator Shift - Above 40° throttle opening - 
With selector lever in Drive (right) accelerate in 
2nd gear on a Slight incline. A shift of the stator 
should be felt on all AA transmissions. 


a. Fluid Level 


Before attempting to check or correct any 
transmission complaint, it is essential that fluid 
level be checked and corrected if necessary. 
Either too high or too low an oil level can cause 
slippage in all ranges or excessive noise, 


Fluid level should be checked with the selector 
lever in Park position, engine operating at slow 
idle, and vehicle on a level surface, Transmis- 
sion oil should be at operating temperature 
(170°F.). If fluid level is low, add sufficient fluid 
to bring to proper level as described in Note 7b. 


b. Oil Pressure 


Oil pressure can be checked with transmission 
in car using 0-300 psi Pressure Gage, J-5907. 


1, Clean dirt from line pressure plug, located 
on left side of transmission case, and remove 
plug. 

2, Connect pressure gage hose fitting at pres- 
sure plug bore in transmission case, Fig. 7-19, 
and place gage in car so that it can be seen from 
driver’s seat. Refer to Fig. 7-16. 


3. Drive car until transmission oil has reached 
operating temperature (170°F.), 


4, Check and correct fluid level if necessary. 


5. The following check may be made by road 
test: 


a. Engine Idle Pressure Check: 


1. Place selector lever in Drive (Left) and 
operate car at approximately 30 mph, with throttle 
closed. Line pressure should be 70 psi. 


2, Place selector lever in Drive (Right) and 
operate car at steady road load, 25 mph. Line 
pressure should be 150 (+5) psi. 


b. Full Throttle Pressure Check 


With car on jack stands, disconnect vacuum 
line from carburetor and place selector lever 
in Neutral and in Reverse, Operate engine at fast 
idle (700 - 1000 rpm) in each position. Neutral 
pressure should be 145 psi and Reverse pressure 
230 psi. Connect vacuum line. 


If either pressure check was low, check vacuum 
modulator assembly for loose attaching bolt, col- 
lapsed bellows, or stuck modulator valve, Also 
check pressure regulator valve and spring for 
sticking, plugged orifice, or collapsed spring. 
Check regulator boost valve for sticking, 


If either pressure check was high, check vac- 
uum line and check vacuum modulator for leaks 
or sticking valve. Also check pressure regulator 
valve and boost valve for sticking. 


c. Manual Linkage 


Manual linkage adjustment and the associated 
neutral safety switch are important safety factors, 


Check manual linkage and adjust if necessary, 
as described in Note 4, Make certain that indi- 
cator pointer indexes in Drive position when 


Fig. 7-19 Checking Oil Pressure 
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selector lever is at drive stop, Pointer should 
line up properly with all range indicators in se- 
lector quadrant. When selector lever is in Park 
position, parking pawl should prevent vehicle 
from rolling. 


The neutral safety switch (integral with the 
back-up light switch and parking brake vacuum 
release valve) should be adjusted so that the 
engine will start only in Park and Neutral, Back- 
up lights should operate when selector lever is 
placed in Reverse. Parking brake should release 
in any drive range with engine running. The pro- 
cedure for adjusting this switch is described in 
Section 12, Note 25. 


d. Engine Idle Speed and Air Mixture Adjustment 


Specific instructions for adjustment are de- 
scribed in Section 6, Note 88. 
e. Vacuum Modulator Vacuum Line 

Check Vacuum Line for: 

1, Leaks 

2. Restriction in line 

3. Crimped line 


4, Plugged or leaking intake manifold fitting. 


f. Vacuum Modulator Assembly 


The vacuum modulator assembly controls trans- 
mission line pressure, A fault in the vacuum 
modulator assembly, such as a leaking diaphragm, 
bellows, or a stuck modulator valve, or a mal- 
function in the vacuum line (Note e), may cause: 


1, High line pressure 
2. Low line pressure 
3. High shift points 
4, Low shift points 
5. Harsh shifts 


6. Slipping shifts 


g. Transmission Downshift Switch 


The transmission downshift switch and detent 
and stator solenoids can be checked by listening 
for the solenoids to click while operating the 
switch by hand. Stator solenoid is energized first. 
If the solenoids did not energize: 


1, Check electrical connections. 


2. Check adjustment of transmission downshift 
switch as described in Note 5. 


3. Check downshift switch circuitry as de- 
scribed in Note 6. 


h. Solenoids 
1. Tested in Note G. 
2, Replace the solenoid. 


If the solenoid did engage, but the shift points 
were late, check: 


1, For loose solenoid attaching screws, 

2. For mispositioned solenoid gasket. 

3. For plugged solenoid orifice, 

4, For a leak between control valve assembly 
spacer plate and case. This could be caused by 
a bent spacer, damaged gasket or uneven case 
face surface, 


i. Governor Assembly 


The governor assembly controls the transmis- 
sion shift points, A stuck governor can cause: 


1. No upshift. 
2, Second or third gear start. 


3. Low or high line pressure. 


j. Control Valve Assembly 


The control valve assembly check involves 
disassembly and thorough inspection of the unit 
as described in Note 17h, with particular atten- 
tion to the following items: 


1. Screws 


Attaching screws must not be loose or exces- 
sive leakage will occur between the adjacent 
channels. Over-torquing the screws can cause 
distortion or warping which also causes leakage 
and sticking valves. 


2. Distorted or Mispositioned Springs in Valve 
Body 


The position and condition of the springs is 
important. The exact number of springs and their 
locations are shown in Fig. 7-50, 


3. Sticky Valves 
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The valves should be free enough in their bores 
to fall of their own weight. Burrs or small dents 
can be removed with a fine abrasive stone. The 
sharp edges of the valve lands should not be 
removed, 


4, Porosity 


Porosity between channels or passages can be 
detected by using a solvent and observing if any 
leakage occurs, 


5. Valve Body or Case 


The valve body and case must be flat or cross 
leakage can occur. 


A surface plate and bluing is useful in checking 
for out of flat conditions of the valve body. Gentle 
and careful lapping of the valve body sealing faces 
will often correct an out of flat condition. Check 
spacer plate for dents or nicks. 


k. Rear Serve and Accumulator Assembly 

The rear servo applies the rear band in Re- 
verse, and Lo range-first gear. It also is the 
accumulator for the 1-2 shifts. A faulty rear 
servo, such as a leaking accumulator or servo 
piston oil seal, a stuck piston, or wrong piston 
pin or a broken or missing spring can cause: 

1. Slipping 1-2 shift. 

2. Harsh 1-2 shift. 

3. Slipping reverse. 

4, No reverse, 

5. No overrun braking in Lo range, 
|. Front Servo and Accumulator Assembly 

The front servo applies the front band in drive 
(right) second gear for overrun braking. It also 
acts as an accumulator. A faulty servo, such as 
a broken oil seal ring, a stuck piston or a broken 
or missing spring may cause: 

1. Slipping 1-2 shift. 

2. Slipping 2-3 shift. 


3. No engine braking in drive (right), second 
gear. 


4, Harsh 2-3 shift. 
5. Slipping reverse. 


m. Strainer Assembly 


A plugged or broken strainer assembly can 
cause: 


1, Slipping in all ranges or starts, 

2. No drive in drive, 
n. Stator Circuitry and 
o. Stator Solenoid 

The variable pitched stator is energized by the 
transmission downshift switch above 40° and be- 
low 6° of throttle opening. Check circuitry as 
described in Note 6. 
p. Forward Clutch 

The forward clutch is the connection between 
the converter and the transmission gear set and 


is applied in all forward driving ranges. 


Slipping first gear or no forward drive may be 
caused by: 


1, Missing or broken pump oil seal ring, 
2, Leaking inner or outer piston seal. 
3. Check ball stuck. 


4, Clutch plates worn, 


q. Intermediate Clutch 

The intermediate clutch is applied in second 
gear, which makes the sprag effective in holding 
the sun gear shaft and sun gear from turning 
counterclockwise. 


A slipping 1-2 shift or no second gear may be 
caused by: 


1, Leaking piston seals, 
2. Worn clutch plates. 


3. Loose case to center support bolt, 


r. Direct Clutch 


The direct clutch is applied in third gear and 
reverse to drive the sun gear clockwise. 


A slipping 2-3 shift, slipping reverse, no third 
gear, or no reverse, may be caused by: 


1, Leaking piston seals, 
2. Check ball stuck or missing. 


3. Broken or missing case support oil seal 
rings, 


4, Worn clutch plates. 
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Fig. 7-20 Transmission Case Oil Passages - Front View 


5. Loose case to center support bolt, 


s. Front Band and 
t. Rear Band 


The front and rear bands are used to reinforce 
the sprag or roller clutch for engine braking. 


A broken or burnt front band will cause no 
second gear overrun braking in drive right. A 
broken or burnt rear band will cause no first 
gear engine braking in Lo range, and no Reverse, 


u. Roller Clutch 

The roller clutch acts to hold the reaction car- 
rier to obtain first gear reduction. If slipping, 
a slipping start, or no drive is noted, check the 
roller clutch for: 


1, Damaged or worn cam or race, 


2. Roller clutch inoperative (rollers damaged), 


3. Damaged energizing springs. 


v. Case Assembly 
The case assembly should be checked for: 


1, Leakage - internal and external. See Note 
3c. 


2. Blocked channels, 
3. Plugs missing. 
w. Turbine Shaft 


The turbine shaft should be checked for the 
following: 


1, Defective oil seal rings, 
2. Defective ring lands, 


3. Wrong shaft. 
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x. Pump and Pressure Regulator Assembly 

The pump and pressure regulator assembly 
supplies operating pressure for the transmission, 
Defects in the pump assembly may cause: 

1. No drive 

2. Slipping 

3. No downshifts 

4. Low or high shift points 

5. No stator angle change 


6. Noise 


7. Insufficient converter oil 


y. Converter Assembly 


The converter should be inspected as described 
in Note 15. Defects in the converter may cause: 


1, No stator angle change 
2. Noise 


For additional information in diagnosing the 
Turbo Hydra-matic transmission, a chart showing 
the application of the bands and clutches ‘in the 
various driving ranges, is shown in Fig, 7-16, 
Transmission case oil passages are shown in 
Fig. 7-20 and Fig. 7-21. 


2. Fluid Leakage Precautions 


The precautions that must be observed to pre- 
vent fluid leaks are as follows: 


1. Use new gaskets and O-ring seals whenever 
there is a disassembly, 


2, Use a very small amount of petrolatum to 
hold gaskets and thrust washers in place during 
assembly, or to seal gaskets, Never use gasket 
paste or shellac. 


3. Make sure that composition cork and paper 
gaskets are not wrinkled or creased when in- 
stalled. Make sure that gaskets have not stretched 
or shrunk during storage, 


4. Make sure the square type O-ring seals are 
installed squarely and are not twisted during 
assembly. 


5. Make sure that mating surfaces of castings 
are flat and smooth, free of deep scratches, 
chips, and burrs, 


3. Points of Possible Oil Leaks 


When checking for oil leaks, first determine 
whether leak originates from transmission or 
engine, The original factory fill fluid in the trans- 
mission is formulated with a red aniline dye to 
assist in locating leaks, If the color of the dye 
cannot be detected in the transmission fluid, add 
a red aniline dye preparation to the fluid, Red 
dye appearing in the leaking oil will give positive 
identification as to the location of the leak. 


If oil leak is found to be in transmission, check 
for leak in following areas: 


a. Front End 


It will be necessary to remove lower cover at 
front of transmission case to determine location 
of leaks at front end. To correct leaks at front 
end, it will be necessary to remove transmission 
from car. 


1. Pump oil seal leak - Check pump oil seal 
to make certain it is correctly installed and not 
damaged, 


When installing a new pump oil seal, Note 14, 
make certain that bore is free from foreign ma- 
terial and that garter spring on seal is correctly 
positioned, Check finish of converter neck and 
bearing surface in pump body. 


2. Pump assembly-to-case square cut O-ring 
or gasket damaged. 


3. O-ring or rubber coated-washers on pump 
attaching screws damaged or missing. 


4. Converter - Inspect converter for indica- 
tions of leakage. See Note 15, for checking 
procedure. 


b. Extension Housing 


1, Extension housing oil seal not installed prop- 
erly or damaged. 


2, Gasket (extension housing-to-case) im- 
properly installed or damaged, 


3, Extension housing-to-case attaching screws 
not torqued to specifications. Tighten to 23 foot- 
pounds, 


4, Porous or cracked casting, 


5. Plug in propeller shaft front slip yoke loose 
or leaks on 697 or 698 series cars. 


6. O-ring on output shaft, on AA and AC trans- 
missions, improperly installed or damaged. 
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c. Transmission Case 
1, Speedometer driven gear housing retainer 
attaching screw loose. Tighten to 18 foot-pounds. 


2. Speedometer driven gear housing O-ring or 
lip seal damaged. 


3. Governor cover attaching screws not tight. 
Tighten screws to 18 foot-pounds. 


4, Damaged governor gasket. 

5. Solenoid connector terminal O-ring damaged, 
6. Parking pawl shaft O-ring damaged. 

7. Manual shaft cup plug damaged. 

8. Vacuum modulator damaged, 


9, Vacuum modulator retainer screw loose, 
Tighten to 18 foot-pounds, 


10. Vacuum modulator diaphragm damaged, 
Disconnect vacuum line on vacuum modulator if 
red transmission fluid appears on vacuum side 
modulator is defective. 


NOTE: If transmission is found to be con- 
sistently low on oil, check vacuum modulator 
to make certain diaphragm has not ruptured. 
Apply suction to vacuum tube and check for 
leaks. A ruptured diaphragm would allow trans- 
mission oil to be drawn into intake manifold 
and vacuum line, Usually the exhaust will be 
excessively smoky due to transmission oil 
added to the combustion, 

11. Bottom pan gasket damaged. 


12, Bottom pan attaching screws loose, Tighten 
to 12 foot-pounds, 


13. Line pressure plug not tight, Tighten to 
10 foot-pounds, 


14. Porous or cracked casting. 

15. Vent pipe. 

a, Transmission over-filled, 

b. Water in oil. 

c. Pump to case gasket mispositioned. 


d, Foreign material between pump and case, or 
between pump cover and body. 


e, Case - Porous, pump face improperly 
machined. 


f. Pump - Shy of stock, porous. 


d. Oil Cooler Pipe Connections 


1. Outside oil cooler pipe connections improp- 
erly installed or damaged. Also connectors in 
radiator and transmission, 


2, Oil cooler pipe connections not tight. Tighten 


to 28 foot-pounds at transmission and 40 foot- 
pounds at radiator. ‘ 


3. Flare on oil cooler pipes damaged at rad- 
iator or transmission. 


e. Filler Pipe 


1. O-ring damaged or improperly installed on 
pipe. 


2. Filler pipe not fully seated in case. 


f. Internal Leaks 


It will be necessary to remove bottom pan to 
determine location of internal leaks, 


1, Governor pipes damaged. 


2, Rear servo cover attaching screws not tight, 
Tighten to 18 foot-pounds. 


3, Rear servo cover gasket damaged. 


4. Control valve assembly-to-spacer or case 
gaskets damaged. 


5. Control valve assembly attaching screws 
loose, Tighten to 8 foot-pounds, 


6. Solenoid gaskets damaged. 


7, Solenoid attaching screws loose. Tighten to 
8 foot-pounds, 


8, Intake pipe O-ring damaged. 


9, Rear servo square cut O-ring improperly 
installed or damaged. 


4. Manual Linkage Adjustments 

(Fig. 7-22) 

1. Loosen nut on steering column manual lever 
to relay rod clamp. 


2. Pull relay rod up to position transmission 
shift valve in Park, then push rod down to the 
third (Neutral) step. Make sure rod is centered 
in this detent position. 


3. Position selector lever in Neutral, against 
quadrant stop in steering column. 


4, Tighten steering column manual lever to 
relay rod clamp nut, making sure shift lever is 
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Fig. 7-22 Adjusting Manual Linkage 


held against Neutral stop while this operation is 
being performed. 


5. Check operation of selector lever by per- 
forming the following steps: 


a. Lift lever and move to Neutral detent. (This 
is the detent in the transmission.) Release the 
lever and check to make sure that the lever is 
not riding up on top of the Neutral stop nor has 
excessive clearance to it. 


b. Move lever to Drive detent. There should 
be a slight travel of the lever beyond this detent 
until the drive stop in the steering column is 
reached, 


c. Move lever to Reverse detent and check as 
in b above. 


NOTE: Whenever linkage is readjusted, 
check for proper operation of neutral safety 
Switch. 


5. Transmission Downshift 
Switch Adjustment 


1, Remove carburetor air cleaner, 


2, Make certain that carburetor is adjusted to 
specification and that throttle linkage is at low 
speed idle setting. 


3, If transmission downshift switch is properly 
adjusted, a #31 (wire gage size) drill or equiva- 


lent can be inserted through the calibrating hole 
below lower wire terminal extending through to 
carburetor side of switch, 


4, If adjustment is necessary, loosen the two 
7/16" switch mounting screws and position switch 
for proper alignment to perform step 3, 


5. With switch positioned, tighten mounting 
screws and remove #31 drill from calibrating 
hole through switch, 


6. Install air cleaner, 


6. Stator and Downshift Solenoids 
Circuit Check 


NOTE: Before checking the stator and down- 
shift solenoids circuitry, make certain that the 
transmission downshift switch is properly ad- 
justed as described in Note 5, 


a. Preliminary Check 


1, With transmission shift lever in Park, turn 
ignition switch to ‘‘ON’’ position, but do not start 
car, 


2. Working under hood, slowly advance throttle 
linkage to wide open position, three clicks should 
be heard from transmission. 


NOTE: On 697 and 698 series cars, only one 
click will not be heard as these cars do not use 
the stator solenoid. 


3. Allow throttle to return to closed position, 
three clicks should be heard from transmission, 
except on 697 and 698 series cars where one 
click should be heard, 


4, Interpreting results of preliminary check: 


a, If system performed as described in steps 
2 and 3, solenoid circuits are operating properly, 


b, If no click was heard in step 3 on 697 and 
698 series cars, proceed to step 5, 


c. If one click was heard in step 2 and one click 
was heard in step 3, on all cars except 697 and 
698 series cars, proceed to steps listed under 
procedure c. 


d. If two clicks were heard in step 2 and two 
clicks were heard in step 3, on all cars except 
697 and 698 series cars, proceed to steps listed 
under procedure b. 


e, If no clicks were heard in steps 2 or 3, 
proceed to step 5, 


5. Check 10 amp Trans-Inst. fuse in fuse block. 
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a. If fuse is defective, replace fuse and re- 
check system, 


b, If fuse is operative, proceed to step 6. 


6. Remove air cleaner and, using a test light, 
check black striped orange feed wire at trans- 
mission downshift switch, 


a, If test light fails to light, feed wire is open 
between downshift switch and fuse block. Locate 
source of malfunction, repair and recheck 
system, 


b, If test light lighted, proceed to step 7. 


NOTE: On 697 and 698 series cars, the 
white wire, referred to in the following steps, 
is not used, 


7. With throttle in wide open position, use test 
light to check orange and white wires at trans- 
mission downshift switch, 


a, If test light fails to light, transmission 
downshift switch is defective, replace and re- 
check system, 


b, If test light lighted, proceed to step 8. 


8. With throttle in wide open position, use test 
light to check orange and white wires at connec- 
tor on side of transmission case, 


a. If test light fails to light, wire or wires be- 
tween downshift switch and connector are open. 
Locate source of malfunction, repair and recheck 
system, 


b. If test light lighted, failure is within trans- 
mission, Replace solenoids, after first checking 
to see that internal wiring is operational, 


b. Downshift Solenoid Circuit Check 


1, With throttle in wide open position, use test 
light to check orange wire at connector on side of 
transmission case. 


a. If light lights, failure is within transmis- 
sion, Replace downshift solenoid, after first 
checking to see that internal wiring is operational. 


b, If test light fails to light, proceed to step 2. 


2. Remove air cleaner and with throttle in 
wide open position, use test light to check orange 
wire at transmission downshift switch, 


a, If light lights, orange wire is open between 
downshift switch and transmission case connec- 
tor, Locate malfunction, repair and recheck 
system, 


b. If test light fails to light, transmission down- 
shift switch is defective, Replace switch and 
recheck system. 


c. Stator Solenoid Circuit Check 


1, With throttle in wide open position, use test 
light to check white wire at connector on side of 
transmission case, Repeat check with throttle in 
closed position, 


a. If light lights in both checks, failure is with- 
in transmission, Replace stator solenoid, after 
first checking to see that internal wiring is 
operational, 


b, If light lights in only one check and not in 
the other, replace transmission downshift switch 
and recheck system, 


c. If light fails to light in both checks, proceed 
to step 2, 


2, Remove air cleaner and with throttle in wide 
open position, use test light to check white wire at 
transmission downshift switch, Repeat check with 
throttle in closed position, 


a, If light lights in both checks, white wire is 
open between downshift switch and transmission 
case connector, Locate malfunction, repair and 
recheck system, 


b, If light fails to light in both checks, replace 
transmission downshift switch and _ recheck 
system, 


7. Checking and Adding Fluid 


CAUTION: Car level and oil temperature 
are particularly important when checking fluid 
level on a Turbo Hydra-matic transmission, 
Careful attention to the following procedures 
is necessary in order to determine the actual 
fluid level, 


a. Turbo Hydra-Matic Oil Recommendations 


Whenever fluid is added, use only Type ‘‘A”’ 
Transmission Fluid, designated AQ-ATF, fol- 
lowed by three or four numerals and the suffix 
letter ‘‘A’’, Only a fluid bearing the suffix letter 
“A” in its designation should be used, as this 
indicates a superior grade of transmission fluid. 


The transmission dipstick and filler tube on 
1967 Cadillacs is located under the hood at the 
right rear side of the engine, 


The bottom pan should be drained every 24,000 
miles or 2 years, whichever occurs first, and 
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Fig. 7-23 Transmission Oil Level (Except 693) 


fresh fluid added to obtain the proper level on the 
dipstick, Fig. 7-23, For cars subjected to heavy 
city traffic during hot weather, or in commercial 
use, when the engine is regularly idled for pro- 
longed periods, the bottom pan should be drained 
every 12,000 miles, 


The oil intake system incorporates an intake 
pipe and strainer assembly that should be re- 
placed after the first 24,000 miles or 2 years, 
whichever occurs first. 


In any case of a major transmission failure, the 
strainer assembly must be replaced, as well as 
the converter assembly. In addition, the oil 
cooler and lines should be flushed. 


b. Checking and Adding Fluid 


Fluid level should be checked at every engine 
oil change. The full ‘‘F’’ and ‘‘ADD’’ dimple 
marks on the transmission dipstick indicate one 
pint difference. Correct fluid level is determined 
at normal operating temperature (170°F.). Careful 
attention to transmission oil temperature is nec- 
essary, as proper fluid level at low operating 
temperatures will be below the ‘‘ADD’’ mark on 
the dipstick, Fig. 7-23, and proper fluid level at 
higher operating temperatures will rise above the 
full “‘F’’ mark, Fluid level must always be 
checked with car on level surface, and with engine 
running to make certain converter is full. To 
determine proper fluid level, proceed as follows: 


1, Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park ‘‘P” 
position, 


2. Reduce engine speed to slow idle and check 
fluid level, 


3, With engine running, add fluid, if necessary, 
to bring to proper level, Fig. 7-23. 


CAUTION: Do not overfill, as foaming might 
occur when fluid heats up, If fluid level is too 
low, especially when cold, complete loss of 
drive may result after quick stops, Extremely 
low fluid levels will result. in damage to the 
transmission, 


¢. Draining Bottom Pan and Replacing Intake 
Pipe and Strainer Assembly 


To drain bottom pan only, eliminate steps 4 
and 5. 


1, Raise car on hoist or place on jack stands, 
and provide container to collect draining oil. 


2. Remove bottom pan and gasket, Discard 
gasket. 


3. Drain fluid from bottom pan, Clean pan with 
solvent and dry thoroughly with clean compressed 
air. 


4, Remove intake pipe and strainer assembly. 
Remove and discard intake pipe O-ring. 


5. Install new intake pipe O-ring into pipe bore 
in transmission case and install new intake pipe 
and strainer assembly, 


6. Install new gasket on bottom pan and install 
bottom pan. Tighten bottom pan attaching screws 
to 12 foot-pounds. 


7. Lower car and add 3 quarts of transmission 
fluid through filler tube when replacing intake 
pipe and strainer assembly. When draining bot- 
tom pan only add 2 quarts of transmission fluid, 


8. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park ‘‘P’’ 
position. 


9. Reduce engine speed to slow idle and check 
fluid level. Add fluid, if necessary, to bring to 
proper level, Fig. 7-23, 


d. Adding fluid to Fill Dry Transmission and 
Converter Assembly 


The fluid capacity of the Turbo Hydra-matic 
transmission and converter assembly is approx- 
imately 11 quarts and 6 ounces, but correct level 
is determined by mark on dipstick rather than by 
amount added, It is important that proper level 
be maintained, In cases of transmission overhaul, 
when a complete fill is required, including con- 
verter, proceed as follows: 


1, Add 7 quarts of transmission fluid through 
filler tube. 


2, Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park ‘‘P”’ 
position, 
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3. Reduce engine speed to slow idle, 


4, Check fluid level and add additional fluid, 
if necessary, to bring to proper level, Fig. 7-23. 


8. Towing Instructions 


1967 Cadillac cars cannot be started by pushing, 
and this procedure should never be attemped, If 
the car cannot be started in the normal manner 
or by the use of jumper cables, it should be towed 
to the nearest authorized service facility. 


If the transmission, drive line, or axle do not 
have a malfunction, the vehicle may be towed in 
Neutral ‘‘N’’ at speeds up to 35 mph for distances 
up to 50 miles. For higher speeds or extended 
distances, it is recommended that propeller shaft 
be disconnected or rear wheels be off ground. 
Before towing, check transmission fluid level. 
Fluid level must be above full mark on the dip- 
stick with engine ‘‘OFF’’. Always tow car with 
transmission shift lever in Neutral position, 


If tow requires raising front or rear of car, 
wheels should be lifted just slightly off the ground. 
When towing with rear wheels raised, tie down 


steering wheel with front wheels in straight ahead 

position, 

9. Units that can be Removed with 
Transmission in Car 

‘The following units can be removed from the 
transmission without removing transmission from 
car. 

While the detailed procedure for removing each 
of the units, other than the extension housing and 
oil seal, and pressure regulator valve, is not out- 
lined separately, the procedures covered under 


the transmission disassembly and assembly notes 
will apply. 


a. Extension Housing 
Removal - Note lla 
Installation - Note Llb 


Oil Seal Replacement - Note 10 


b. Pressure Regulator Valve 
Removal - Note 12a 


Installation - Note 12b 


c. Vacuum Modulator and Valve 


Removal - Note 16a 


d. Governor Assembly 
Removal - Note 16b 
Disassembly - Note 17f 


Installation - Note 18k 


e. Speedometer Driven Gear Assembly 
Removal - Note l6c 
Disassembly - Note 17g 


Installation - Note 181 


f, Intake Pipe and Strainer Assembly 
and Bottom Pan 
Removal - Note 16d 


Installation - Note 18m 


g. Control Valve Assembly, Governor Pipes, 
and Detent Spring and Roller Assembly 


Removal - Note l6e 
Disassembly - Note i7h 


Installation - Note 18i 


h. Rear Servo Assembly 
Removal - Note 16f 
Disassembly - Note 17i 


Installation - Note 18h 


. Detent Solenoid, Solenoid Connector, 
Control Valve Spacer and Gaskets, Check Balls, 
and Front Servo Assembly 


Removal - Note 16h 
Front Servo Disassembly - Note 17j 


Installation - Note 18g 


Detent Lever, Manual Shaft, and Parking Linkage 


Removal - Note 16l 


Installation - Note 18d 
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Fig. 7-24 Removing Extension Housing Oil Seal 


10. Extension Housing Oil Seal 
Replacement (Transmission in Car) 


1, Raise car on hoist or place on jack stands, 


2, Remove propeller shaft assembly as de- 
scribed in Section 4, Note 28a or 29a, 


NOTE: On 697 and 698 series cars, check 
propeller shaft front slip yoke for leak as 
described in Section 4, Note 30, 


3. Use hammer to drive screwdriver under lip 
of oil seal and pry seal out of housing, Fig. 7-24. 


4, Apply non-hardening sealer to outside of 
new seal and install seal in extension housing 
using Oil Seal Installer, J-21464, Fig. 7-25, 


5. Install propeller shaft assembly as described 
in Section 4, Note 28b or 29b, 


~ 


OIL SEAL INSTALLER ‘ - 


Fig. 7-25 Installing Extension Housing Oil Seal 


6. Lower car. 


11. Extension Housing Removal and 
Installation (Transmission in Car) 


a, Removal 
1, Raise car on hoist or place on jack stands, 


2. Remove resonator support bracket from ex- 
tension housing. 


3, Remove propeller shaft assembly as de- 
scribed in Section 4, Note 28a or 29a, 


4, Remove rear engine mount to extension 
housing attaching screws. 


5, Place jack under bottom oil pan. Use a block 
of wood to prevent damage to pan and raise trans- 
mission to lift extension housing off rear engine 
mount. 


6, Remove six extension housing attaching 
screws and slide extension housing rearward and 
downward to remove from car. Make certain that 
output shaft splines do not come in contact with 
extension housing oil seal, as splines could dam- 
age seal lip. 

7. Remove and discard O-ring from output 
shaft. 

b. Installation 

1. Install gasket on extension housing. 

2. Install new O-ring on output shaft. 

3, Carefully install extension housing over out- 
put shaft and against transmission case, Do not 
permit output shaft to contact oil seal as splines 


could damage seal lip, 


4, Install six extension housing to case attach- 
ing screws, tightening screws to 23 foot-pounds, 


5. Lower transmission onto rear engine mount, 


6, Install two rear engine mount to extension 
housing screws. Tighten screws to 55 foot-pounds, 


7. Remove jack from bottom of oil pan. 


8. Install propeller shaft assembly as described 
in Section 4, Note 28b or 29b, 


9, Install resonator support bracket on exten- 
Sion housing. Tighten screw to 35 foot-pounds, 


10, Lower car. 


(471) TRANSMISSION 7-41 


Fig. 7-26 Removing and Installing Pressure 
Regulator Valve 


12. Pressure Regulator Valve Removal 
and Installation (Transmission 
in Car) 


a. Removal 


1, Raise car on hoist or place on jack stands, 
Provide container to catch oil. 


2. Remove bottom pan and gasket, Drain oil. 


3. Lift out pump intake pipe and _ strainer 
assembly. 


4, Remove and discard intake pipe O-ring. 


5. Using a screwdriver or steel rod, compress 
regulator boost valve bushing against pressure 
regulator spring, Fig, 7-26. 


CAUTION: Pressure regulator spring is 
under extreme pressure and will force valve 
bushing out of bore when snap ring is removed 
if valve bushing is not held securely. 


6, Continue to exert pressure on valve bushing 
and remove snap ring, using Snap Ring Pliers, 
J-5403 (#21), Gradually release pressure on valve 
bushing until all spring force is exhausted, 


7. Carefully remove regulator boost valve 
bushing and valve, and pressure regulator spring. 
Be careful not to drop parts, as they will fall out 
if they are not held, 


8. Remove pressure regulator valve and 
spring retainer. Remove spacers if present. Be 
careful not to drop pressure regulator valve when 
removing it from bore. 


b. Installation 


1. Install spring retainer on pressure regulator 
spring. Also install spacers if previously 
removed, 


2. Install pressure regulator valve on spring, 
stem end first. 


3. Install boost valve into bushing, stem end 
out, and stack parts so that pressure regulator 
spring is against valve bushing. 


4, Install complete assembly into pressure reg- 
ulator valve bore, being careful not to drop parts 
during installation. 


5. Using a screwdriver or steel rod, compress 
regulator boost valve bushing against pressure 
regulator spring until it is beyond snap ring 
groove, and install snap ring using Snap Ring 
Pliers, J-5403 (#21), Fig. 7-26. 


NOTE: To facilitate installation of snap ring, 
encircle it around screwdriver or steel rod, 
compress tangs with snap ring pliers, and slide 
snap ring upward into ring groove in valve bore. 


6. Install new intake pipe O-ring into pipe bore 
in transmission case and install intake pipe and 
strainer assembly, 


7, Install new gasket on bottom pan and install 
bottom pan, 


8. Install thirteen bottom pan attaching screws. 
Tighten screws to 12 foot- pounds, 


9. Lower car to floor and add fluid to trans- 
mission as required, 


13. Transmission Removal and 
Installation 
a. Removal 
1, Disconnect negative battery cable. 
2. Raise car on hoist or place on jack stands. 
3. Disconnect relay rod from trunnion lever 
and wire relay rod up out of the way to prevent 


damage while moving transmission, 


4, Remove two screws and bearing assembly 
from frame side rail. 


5. Disconnect trunnion from manual yoke on 
left side of transmission. 


6. Remove speedometer drive cable and dis- 
connect detent and stator wires. 
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Fig. 7-27 Disconnecting Oil Cooler Pipes 


7. Remove transmission filler tube bracket 
screw from right exhaust manifold, 


8. Remove filler tube from transmission case 
and plug hole in case, 


9, Disconnect oil cooler pipes at transmission 
using Oil Cooler Pipe Wrench, J-21477, Fig. 7-27. 
Cap pipes and plug connector holes in transmis- 
sion, Position oil cooler pipes out of way. 


10. Disconnect vacuum pipe hose from vacuum 
modulator and position vacuum pipe out of way. 


1l. Remove resonator support bracket from 
extension housing. 


12, Remove propeller shaft as described in 
Section 4, Note 28a or 29a, 


13, Remove two screws that hold starter motor 
to engine block. Remove starter motor bracket 
and slide starter forward. 


14, Remove lower flywheel housing cover and 
two engine to transmission struts, 


15. Remove three converter to flex plate at- 
taching bolts. 


NOTE: This is done by inserting a heavy 
screwdriver in open slot under one of the weld 
nuts on the converter, and rotating converter 
and flex plate until bolts can be reached for 
removal. Do not pry on flex plate ring gear 
to rotate converter, as flex plate might be 
damaged. 


16, Place jack or other suitable device under 
rear of engine. 


17. Position transmission jack under trans- 
mission and raise it just enough to take the load 
off rear engine support. 


18, Remove two rear engine mount to exten- 
sion housing screws. 


19, Remove four bolts, two each side, from 
rear engine support and remove support. 


20, Remove six transmission case to engine 
attaching screws, It may be necessary to lower 
engine and transmission slightly to gain access 
to upper attaching screws. 


21. Move transmission toward rear of car, 
disengaging transmission case from locating 
dowels on engine, install Converter Holding 
Clamp, J-21366, on front of transmission case, 
Fig. 7-28 and lower transmission from car. 


CAUTION: Converter Holding Clamp must 
be used when removing transmission other- 
wise converter can fall out when transmission 
is removed, 


22, Remove Converter Holding Clamp from 
transmission case and remove converter from 
turbine shaft, 


CAUTION: Converter with oil weighs ap- 
proximately fifty pounds. Be careful not to drop 
or damage converter when removing it. 


b. Installation 


1, Install converter on turbine shaft and install 
Converter Holding Clamp, J-21366, on front of 
transmission case, Fig. 7-28, 


CONVERTER HOLDING | 
CLAMP J-21366 


CONVERTER 


Fig. 7-28 Installing Converter Holding Clamp 
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2, Place transmission on transmission jack 
and carefully raise into position, Remove Con- 
verter Holding Clamp. 


3, Align front of transmission case with engine 
and dowel holes in transmission case with dowels 
on engine, Install six transmission case to engine 
attaching screws, tighten screws to 30 foot- 
pounds, 


CAUTION: The procedure for attaching the 
converter to the flex plate as described in 
steps 4 through 6 must be strictly followed. 
Any deviation from this procedure will result 
in improper installation and damage to flex 
plate and transmission, 


4, Rotate converter until two of the three weld 
nuts on converter line up with two bolt holes in 
flex plate. Position converter so that weld nuts 
are flush with flex plate. Make certain converter 
is not cocked and that pilot in center of converter 
is properly seated in crankshaft, 


5. Install two flex plate to converter attaching 
bolts through accessible bolt holes in flex plate 
and tighten to 28 foot-pounds, 


Bolts must be tightened at this time to assure 
proper alignment of converter, 


6. Insert screwdriver under converter weld nut, 
rotate converter and flex plate and install third 
attaching bolt. Tighten bolt to 28 foot-pounds, 
Do not pry on flex plate ring gear to rotate 
converter. 


7. Install lower flywheel housing cover screws, 
tightening screws to 28 foot-pounds, 


8. Install two engine to transmission struts, 
tightening screws to 23 foot-pounds, 


9, Position starter motor to engine block and 
install two screws, tightening screws to 30 foot- 
pounds, 


10, Install starter motor brackets, tightening 
screws to 23 foot-pounds, 


11, Raise engine and transmission to about one 
inch above normal height and install rear engine 
support on frame. Install two bolts on each side, 
tighten bolts to 30 foot-pounds, 


12, Lower transmission carefully and install 
two rear engine mount to extension housing 
screws, Tighten screws to 55 foot-pounds, 


13. Remove jacks, 


14, Install resonator support bracket to exten- 
sion housing. Tighten screw to 35 foot-pounds, 


15. Install speedometer cable and connect de- 
tent and stator wires to transmission, 


16, Connect trunnion to manual yoke left side 
of transmission, placing small amount of Lubri- 
plate in slotted leg of yoke. 


17. Install trunnion bearing assembly to left 
frame rail. 


18, Attach relay rod to trunnion lever, 


19. Install vacuum hose on modulator, 


20. Tighten brass cooler pipe connectors at 
case to 28 foot-pounds. Clean ends of oil cooler 
pipes with solvent and connect pipes to trans- 
mission using Oil Cooler Pipe Wrench, J-21477, 
Fig. 7-27. Tighten nuts to 28 foot-pounds, 


21. Unplug oil filler tube hole in transmission 
case. Using a new O-ring on filler tube, install 
filler tube to case, 


22. Install screw in filler tube bracket on right 
exhaust manifold, Tighten screw to 60 foot- 
pounds. 


23, Install propeller shaft as described in Sec- 
tion 4, Note 28b or 29b, 


24, Check operation of manual linkage. Adjust, 
if necessary, as described in Note 4. 


25. Lower car and connect battery, 


26, Add fluid to transmission as required. 


14. Pump Oil Seal Replacement 


1. Remove transmission assembly from car 
as described in Note 13a. 


2. Use hammer to drive screwdriver or chisel 
under lip of oil seal and pry seal out of pump 
body, Fig. 7-29, 


3. Before installing new seal, make certain 
bore is free from foreign material and that garter 
spring on seal is correctly positioned. Also check 
finish of converter neck and bearing surface in 
pump body. 


NOTE: Use a non-hardening sealer on out- 
side of seal body before installing seal, 


4. Install new seal in pump body using Pump 
Oil Seal Installer, J-21359, Fig. 7-30, 


5. Install transmission assembly in car as 
described in Note 13b. 
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Fig. 7-29 Removing Pump Oil Seal 
15. Converter 
a. Leak Tesf 


1, Remove transmission from car as described 
in Note 13a and remove converter from 
. : 


ransmission 
ansmission, 


2. Insert valve, part of Converter Leak Test 
Fixture, J-21369, in neck of converter and back- 
off large hex nut. 


3. Install leak test fixture band crosswise on 
converter so that slotted plate fits around valve 
and under nut. Fig, 7-31. Tighten nut to expand 
O-ring and secure a good seal. 


4. Apply compressed air with a service air 


Fig, 7-30 Installing Pump Oil Seal 
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J-21369 


Fig. 7-31 Leak Checking Converter 


hose until approximately 80 to 100 psi air pres- 
sure is obtained, 


5. Immerse assembly in water, noting any sign 
of bubbles that would indicate a leak, 


6. Depress valve stem to release air pressure 
in converter and then remove leak test fixture 
band and valve. 


CAUTION: Always release air pressure be- 
fore removing valve, as a definite hazard exists 
should valve blow out during removal. 


7. Thoroughly dry converter and install con- 
verter in transmission as follows: 


a. Place transmission in Holding Fixture, 
J-8763-01 and install Holding Fixture in Holding 
Fixture Base, J-3289-20, so that transmission is 
positioned vertically with pump end up, 


b, Carefully position converter on turbine shaft, 


J 8763-01 


Fig. 7-32 Transmission in Holding Fixture 
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making certain converter is properly aligned. 
Long screws or eyebolts can be threaded into the 
weld nuts on the converter and used as handles. 


c. Rotate converter until the shafts are piloted 
and the converter lugs are indexed in the pump 
gear. 

d. If difficulty is experienced in alignment, tap 


on outer diameter of converter with plastic- 
headed hammer, while turning converter. 


8. Install transmission on car, 


b. Visual Inspection 
1, Inspect converter for visual signs of damage. 
2. Inspect for wrong converter, 


3. Inspect bushing in neck of variable pitch 
converter for signs of wear. 


4. Inspect neck of converter for wear, 


5. Inspect pump drive slots for signs of wear. 


16. Major Transmission Components— 
Removal (Fig. 7-1) 


a. Remove Vacuum Modulator and Valve 


NOTE: Unit may be removed without re- 
moving transmission or bottom pan, 


1. Remove converter from transmission and 
install Holding Fixture, J-8763-01, on transmis- 
sion so that vacuum modulator will be located on 
side of Holding Fixture nearest the bench, Install 


~ STRAINER ASSEMBLY 


Fig. 7-33 Removing Intake Pipe and 
Strainer Assembly 
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Fig. 7-34 Removing Control Valve Assembly 


fixture and transmission into Holding Fixture 
Base, J-3289-20, with bottom pan facing up, Fig. 
7-32, and install lock pin in base, Provide con- 
tainer to catch any oil that may drain from 
transmission, 


2. Remove vacuum hose from modulator, 


3. Remove vacuum modulator attaching screw 
and retainer from transmission case, 


4, Remove modulator assembly and O-ring 
from case, Discard O-ring. 


5. Remove modulator valve from transmission 
case, 


b. Remove Governor Assembly 


NOTE: Unit may be removed without re- 
moving transmission or bottom pan. 


1, Remove four attaching screws, governor 
cover, and gasket. Discard gasket, 


2. Remove governor assembly by pulling 
straight out of case. 


c. Remove Speedometer Driven Gear Assembly 


NOTE: Unit may be removed without re- 
moving transmission or bottom pan, after re- 
moving speedometer cable from driven gear 
assembly, 


1. Remove attaching screw and retainer from 
left side of case. Apply slight pressure to re- 
move sleeve and speedometer driven gear. 


d. Remove Intake Pipe and Strainer Assembly and 
Bottom Pan 


NOTE: Unit may be removed with trans- 


7-46 TRANSMISSION (476) 
en ag ee erence TM, 


mission in car. In cases of transmission fail- 
ure, intake pipe and strainer must be replaced. 


1, Remove bottom pan attaching screws, 


2, Remove bottom pan and gasket, Discard 
gasket. Drain oil from pan if transmission is in 
car, 


3, Lift out pump intake pipe and strainer as- 
sembly, Fig. 7-33, 


4. Remove and discard intake pipe O-ring, 


e. Remove Control Valve Assembly, Governor 
Pipes, and Detent Spring and Roller Assembly 


NOTE: Units may be removed with trans- 
mission in car, after removing bottom pan and 
draining fluid. 


1, Remove attaching screw and remove detent 
spring and roller assembly. 


2, Remove twelve remaining control valve as- 
sembly attaching screws and clip, leaving clip 
attached to wire, Do not remove solenoid attach- 
ing screws at this time. 


3. Remove control valve assembly with the two 
governor pipes attached, Fig. 7-34, 


CAUTION: Do not allow manual valve to fall 
out of its bore in control valve assembly. Be 
careful not to drop front servo piston if it 
should come out with control valve assembly. 


4. Remove governor pipes from valve body. 
Governor pipes are interchangeable and need not 
be identified. 


5. Remove control valve assembly to spacer 
gasket, 
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Fig. 7-35 Removing Detent Solenoid Wire 


6. Remove stator connector from case con- 
nector and disconnect detent (short) wire from 
stator connector, Fig. 7-35. 


f. Remove Rear Servo Assembly 


NOTE: Unit may be removed with trans- 
mission in car after removing bottom pan and 
allowing fluid to drain, Remove control valve 
assembly, and governor pipes (Note 16e). 


1, Remove six rear servo cover attaching 
Screws, servo cover, and gasket. Discard gasket. 


2, Remove rear servo assembly from trans- 
mission case, Fig, 7-36, 


3. Remove servo accumulator spring. 


4, Make band apply pin selection check to de- 
termine proper size pin to use at time rear servo 
is assembled. Proceed as follows: 


g. Band Apply Pin Selection Check 


NOTE: Check may be made with transmis- 
sion in car, Remove bottom pan and allow fluid 
to drain, Remove control valve assembly, gov- 
ernor pipes (Note 16e) and rear servo 
(Note 16f), 


1, Position Band. Apply Pin Selector Gage, 
J-21370-6, on transmission case over rear servo 
bore, with hex nut on side of gage facing toward 
parking brake linkage, and smaller diameter end 
of Gage Pin, J-21370-5, in servo pin bore, Fig, 
7-37, 


2, Secure gage with two 5/16-18 x 1 inch 
screws, tightening screws to 18 foot-pounds, Make 
certain that stepped gage pin is free to move up 


REAR SERVO ASSEMBLY 


Fig. 7-36 Removing Rear Servo Assembly 
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Fig. 7-37 Band Apply Pin Selection Check 


and down in both tool and servo pin bore, Stepped 
side of pin must face front of transmission case, 


Band apply pins are available in three sizes as 
shown in the following chart: 


IDENTIFICATION 


Three Rings 
Two Rings 
One Ring 


Identification ring is located on band lug end 
of pin. Selecting the proper pin is equivalent to 
adjusting band, 


3. To determine proper size pin to use, apply 
25 foot-pounds torque on hex nut on side of gage, 
Fig, 7-37. This will cause lever on top of gage 
to depress stepped gage pin into servo pin bore, 
simulating actual operating conditions, Note re- 
lation of steps on gage pin and machined surface 
on top of gage, Determine proper size pin as 
follows: 


a. If machined surface on top of gage is even 
with or above upper step on gage pin, long size 
pin (three rings) is required. 


b. If machined surface on top of gage is between 
upper and lower steps on gage pin, medium size 
pin (two rings) is required. 


c. If machined surface on top of gage is even 
with or below step on gage pin, short size pin 
(one ring) is required. 


4. If new pin is required, make note of pin size 
required, and remove gage from transmission 
case. 


h. Remove Detent Solenoid, Solenoid Connector, 
Control Valve Spacer, Gaskets, Check Balls, 
and Front Servo Assembly 


NOTE: Units may be removed with trans- 
mission in car. Remove bottom pan and drain 
transmission fluid. To remove control valve 
spacer, gaskets, check balls, and front servo, 
remove control valve assembly and governor 
pipes (Note 16e). 


1, Disconnect stator solenoid lead from con- 
nector terminal, Fig. 7-35, on AA transmissions. 


2. Compress tabs on connector and remove 
connector and O-ring from case, Discard O-ring. 


3. Remove two detent solenoid attaching screws 
and remove solenoid assembly and gasket. 


4, Remove control valve spacer plate and gas- 
ket from case, 


NOTE: If operation is being performed on 
car, lower control valve spacer plate in a level 
plane so that check balls don’t fall out. Then 
remove check balls from spacer plate. 


5. Remove six check balls from cored passages 
in transmission case. 


6, Lift front servo piston, washer, pin, retainer 
and spring out of transmission case. 


i. Remove Rear Oil Seal and Extension Housing 


NOTE: Units may be removed with trans- 
mission in car, See Notes 10 and 11. 


1. Use hammer to drive screwdriver under oil 
seal flange and pry seal out of extension housing. 


2, Remove six extension housing attaching 
screws and remove extension housing. 


3. Remove and discard gasket from extension 
housing, 


j. Front Unit End Play Checking Procedure 


NOTE: Transmission must be removed from 
car, (Note 13a) 


1, Remove one oil pump attaching screw and 
either rubber-coated washer or O-ring at either 
10 o'clock or 5 o’clock position, 


NOTE: Seven of the eight pump attaching 
screws use a rubber-coated aluminum washer, 
while the eighth screw uses an O-ring for seal- 
ing purposes, The O-ring equipped screw does 
not have a particular location. 
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Fig. 7-38 Front Unit End Play Check 


2. Install Slide Hammer Bolt, J-6125-1, and 
Adapter, J-6125-2, in screw hole where attaching 
screw was removed, 


3, Mount Dial Indicator, J-8001, on slide ham- 
mer bolt and index indicator to register with 
flat surface on end of turbine shaft, 


4, Hold output shaft forward while pushing tur- 
bine shaft rearward to its stop. 


5. Set dial indicator to zero. 
6, Pull turbine shaft forward, Fig. 7-38, 


Note resulting travel or end play for selection 
of washer for use at time of transmission as- 
sembly. End play should be .003 inch - .024 inch, 
The selective washer controlling this end play 
is the phenolic resin washer located between 
pump cover and forward clutch housing. If more 
or less washer thickness is required to bring end 
play within specifications, select proper washer 
from the following chart. 


THICKNESS COLOR 


.060 - .064 Yellow 
Blue 
Red 
Brown 
Green 
Black 
Purple 


NOTE: An oil-soaked washer may tend to 
discolor, If necessary, measure washer for 
thickness, 


7. Remove dial indicator, If oil pump is to be 
removed, do not remove slide hammer assembly 
at this time, 


k. Remove Oil Pump 


NOTE: For removing oil pump only, trans- 


mission must be removed from car (Note 13a), 


1, If not done previously, perform the following 
steps: , 


a, Remove stator solenoid lead from solenoid 
connector and retainer clip, on AA transmissions, 


b, Remove one oil pump attaching screw and 
either rubber-coated washer or O-ring at either 
10 o’clock or 5 o’clock position, 


NOTE: Seven of the eight attaching screws 
use a rubber-coated aluminum washer, while 
the eighth screw uses an O-ring for sealing 
purposes, The O-ring equipped screw does not 
have a particular location. 


c. Install Slide Hammer Bolt, J-6125-1, and 
Adapter, J-6125-2, in screw hole where attaching 
screw was removed, 


2, Remove other seven pump attaching screws 
and washers and O-ring if present, 


3. Install Slide Hammer Bolt, J-6125-1, and 
Adapter, J-6125-2, into other threaded hole at 
10 o’clock or 5 o’clock position in pump body and 
drive outward with slide hammers to remove 
pump assembly from transmission case, Fig. 
7-39, 


CAUTION: Drive outward in unison on both 
slide hammer assemblies to prevent cocking 
pump assembly in case, 
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Fig. 7-39 Removing Pump Assembly 


(479) TRANSMISSION 


RETAINING PIN 


PARKING BRAKE 
BRACKET DETENT ROLLER 


AND SPRING ASSEMBLY 


PARKING BRAKE 
ACTUATOR ASSEMBLY 


LOCKNUT 


7-49 


INSIDE DETENT 
LEVER ASSEMBLY 


MANUAL 
SHIFT 


PARKING 
BRAKE 
PAWL 


SHAFT Oo 


SEAL 


SPRING RETAINER 


PARKING BRAKE 


PAWL SHAFT 


CUP PLUG 


RETURN SPRING 


Nee BRAKE PAWL 


Fig. 7-40 Manual and Parking Linkage Disassembled 


4. Remove slide hammer assemblies from 
pump. 


5. Remove and discard pump square cut O-ring 
and gasket. 


|. Remove Detent Lever, Manual Shaft, and 
Parking Linkage (Fig. 7-40) 


NOTE: Units may be removed with trans- 
mission in car, Drain transmission fluid by 
removing bottom pan, Remove manual linkage 
from manual lever and remove detent spring 
and roller assembly from control valve 
assembly, 


1, Remove pin securing manual shaft to case. 


NOTE: If procedure is being performed on 
car, bend pin to remove it, 


2. Loosen locknut securing inside detent lever 
to manual shaft, 


3. Pry or work inside detent lever loose from 
manual shaft and remove locknut. 


4, Remove manual shaft, parking actuator rod 
and detent lever from case. 


NOTE: Do not remove manual shaft seal un- 
less replacement is required, 


5. Remove parking brake bracket attaching 
screws and remove bracket, 


6. Remove parking pawl return spring, 


NOTE: The following steps are to be com- 
pleted only if one or more of the parts involved 
require replacement, 


7. Remove spring retainer from parking pawl 
shaft. 


8, Remove parking brake pawl shaft cup plug 
by placing screwdriver between parking pawl 
shaft and case rib and prying outward, Fig. 
7-41, 


9, Remove parking pawl shaft and parking pawl. 


m. Remove Turbine Shaft and Forward Clutch 
Assembly, Direct Clutch Assembly, Sun Gear 
Shaft, and Front Band 


NOTE: Transmission must be removed from 
car (Note 13a), Requires removal of oil pump 
(Note 16k). 
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Fig. 7-41 Removing Cup Plug 


1, Remove turbine shaft and forward clutch as- 
sembly from transmission, Fig, 7-42. 


2, Remove forward clutch hub to direct clutch 
housing thrust washer if it did not come out with 
forward clutch assembly. 


3, Remove direct clutch and intermediate sprag 
assembly, Fig. 7-43. Sun gear shaft may come 
out with direct clutch assembly, 


4. Remove sun gear shaft if not previously 
removed, 


5. Remove front band assembly. 


NOTE: Check rear unit end play at this 
time, Proceed as follows: 


Fig. 7-42 Removing Forward Clutch Assembly 


Fig. 7-43 Removing Direct Clutch and Intermediate 
Sprag Assembly 


n. Rear Unit End Play Checking Procedure 


NOTE: Transmission must be removed from 
car (Note 13a). Requires removal of extension 
housing, 


1, Install Speedometer Puller Bolt, J-21797, 
in one of the bolt holes on end of transmission 
case, 


2. Mount Dial Indicator, J-8001, on Bolt, 
J-21797, and index indicator to register with flat 
surface on end of output shaft, Fig. 7-44. 


3. Set dial indicator to zero. 


4. Move output shaft in and out. Note resulting 
travel or end play for selection of washer for use 
at time of transmission assembly. End play 
should be .003 inch - .019 inch, 


The selective washer controlling this end play 
is the steel washer with the three tabs, located 
between thrust washer and rear face of trans- 
mission case, Notches on the tabs serve to 
identify washer thickness, 


If a different washer thickness is required to 
bring end play within specifications, it can be 
selected from the following chart. 


THICKNESS IDENTIFICATION NOTCH 


None 

On Side of 1 Tab 
On Side of 2 Tabs 
On End of 1 Tab 
On End of 2 Tabs 
On End of 3 Tabs 
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o. Remove Remaining Components 


NOTE: Transmission must be removed from 
car (Note 13a), Requires removal of bottom 
pan, control valve assembly and governor pipes 
(Note l6e) rear servo assembly (Note 16f), 
control valve spacer, gaskets, check balls and 
front servo assembly (Note 16h), oil pump 
(Note 16k), turbine shaft, forward clutch hous- 
ing, direct clutch assembly, sun gear shaft and 
front band (Note 16m). 


1. Remove center support bolt from transmis- 
sion case, 


2, Remove intermediate clutch backing plate 
to case snap ring. 


3. Remove intermediate clutch backing plate, 
and three composition and three steel clutch 
plates, 


4. Using needle-nose pliers, or screwdriver, 
remove center support to case snap ring. 


5. Install Tool, J-21795, on end of main shaft 
so that tangs engage groove in shaft. Tighten 
screw on tool to secure tool on shaft and prevent 
movement of roller clutch during removal of gear 
unit assembly. 


6. Install proper diameter length of pipe over 
output shaft to be used as a handle and to prevent 
spline damage to case bushing when removing 
gear unit, center support, and reaction carrier. 


NOTE: Loosen transmission holding fixture 
pivot pin slightly, so that gear unit assembly 
does not bind when it is removed from case. 


7. With transmission case in a horizontal po- 
sition, shift complete assembly toward front of 
case to facilitate removal of assembly from case. 
Remove complete gear unit assembly from case, 


CAUTION: Be careful not to drop or bump 
assembly in transmission case during removal. 
This could result in damage to output shaft 
bushing in case as well as to assembly itself. 


8. Remove output shaft to case thrust washer 
from output shaft or case. 


9, Using Adapter, J-21364, in Rear Unit Hold- 
ing Fixture, J-6116, place gear unit assembly in 
holding fixture with main shaft pointing upward, 
Fig. 7-45, Remove Tool J-21795, 


10, Remove center support assembly from re- 
action carrier by lifting straight upward, 


11, Remove center support to reaction carrier 
thrust washer, Fig, 7-46. 
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Fig. 7-45 Gear Unit in Holding Fixture 
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Fig. 7-46 Removing Center Support to Reaction 
Carrier Thrust Washer 


NOTE: Thrust washer may have stuck to 
back of center support. If so, remove from 
center support. 


12, Remove reaction carrier and roller clutch 
assembly from output carrier, Fig. 7-47, and 
remove roller clutch assembly from reaction 
carrier, 


13. Remove rear unit selective washer from 
transmission case, 
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Fig. 7-47 Removing Reaction Carrier and 
Roller Clutch Assembly 


14, Remove rear band assembly. To facilitate 
removal, rotate band lugs away from pins and 
pull band assembly out of transmission case, 


17. Transmission Disassembly, Cleaning, 
Inspection and Assembly of 
Individual Units 


Inspect each part thoroughly after the trans- 
mission and individual units have been disassem- 
bled and cleaned, to determine which parts should 
be replaced. It is very important to distinguish 
between parts that are simply ‘‘worn-in’’ and 
those parts worn to the extent that they affect 
operation of the unit. Only ‘‘worn-out’’, broken 
or damaged parts should be replaced, 


a. Inspection of Torque Converter 


1, Check converter for leaks as described in 
Note 15. 


2. Check converter hub surfaces for signs of 
scoring or wear, 


b. Inspection of Vacuum Modulator and Valve 


1, Inspect vacuum modulator for any signs of 
bending or distortion. 


2. Inspect O-ring seat for damage. 

3. Apply suction to vacuum tube and check for 
leaks, the presence of red transmission oil in 
the vacuum section indicates a leak. 


4, Inspect modulator valve for nicks or damage, 


5. Check freeness of valve operation in case 
bore, 


6. Check modulator for damaged bellows. Mod- 
ulator plunger is under approximately 16 pounds 
pressure. If bellows is damaged, plunger will 
have very little pressure, 


c. Inspection of Extension Housing 


1, Inspect bushing for excessive wear or 
damage. 


2, Inspect gasket mounting face for damage, 
3. Inspect housing for cracks or porosity, 


4, Be sure rear seal drain back port is not 
blocked. 


d. Inspection of Detent Lever, Manual Shaft, 
and Parking Linkage 


1. Inspect parking actuator rod for cracks, or 
broken spring retainer lugs. 
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2. Inspect actuator spring for damage. 


3. Inspect actuator for a free fit on actuator 


4, Inspect parking pawl for cracks or wear. 
5. Inspect manual shaft for damaged threads, 


6, Inspect inside detent lever for cracks or a 
loose pin. 


7. Inspect parking pawl return spring for de- 
formed coils or ends. 


8. Inspect parking bracket for cracks or wear. 


9. Inspect detent spring and roller assembly. 


SLEEVE AND CARRIER ASSEMBLY 


THRUST CAP 


SECONDARY WEIGHT (2) 


e. Inspection of Transmission Case 


1, Inspect case assembly for cracks, porosity 
or interconnected passages. 


2. Check for good retention of band anchor pins. 


3. Inspect all threaded holes for thread damage, 


4, Inspect intermediate clutch driven plate lugs 
for damage or brinelling. 


5. Inspect snap ring grooves for damage, 


6. Inspect governor assembly bore for 
scratches or scoring. 


7. Inspect modulator valve bore for scoring 
or damage, 


GEAR RETAINING PIN 


DRIVEN GEAR 


SPRINGS (2) 


PRIMARY WEIGHT (2) 


Fig. 7-48 Governor Assembly Disassembled 
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8.Inspect cup plug inside case for good staking 
and sealing. 


f. Governor Assembly (Fig. 7-48) 


All components of the governor assembly, with 
the exception of the driven gear, are a select fit 
and each assembly is calibrated. The governor, 
including the driven gear, is serviced as a com- 
plete assembly, However, the driven gear can 
also be serviced separately. 


It is necessary to disassemble the governor 
assembly in order to replace the driven gear. 
Disassembly may also be necessary due to foreign 
material causing improper operation. In such 
cases, proceed as follows: 


Disassembly 


1, Cut off one end of each governor weight pin 
and remove pins, governor thrust cap, governor 
weights, and springs, Governor weights are inter- 
changeable from side to side and need not be 
identified. 


2. Remove governor valve from governor 
sleeve, Be careful not to damage valve. 


3. Perform the following inspections and re- 
place governor driven gear if necessary. 
Inspection 


1, Wash all parts in cleaning solvent, air dry 
and blow out all passages, 


2. Inspect governor sleeve for nicks, burrs, 
scoring or galling, 


3. Check governor sleeve for free operation 
in bore of transmission case. 


4, Inspect governor valve for nicks, burrs, 
scoring or galling. 


5. Check governor valve for free operation in 
bore of goveror sleeve. 


6. Inspect governor driven gear for nicks, 
burrs, or damage. 


7, Check governor driven gear for looseness 
on governor sleeve, 


8. Inspect governor springs for distortion or 
damage, 


9. Check governor weights for free operation 
in their retainers, 


10. Check valve opening at entry and exhaust 
(.020 inch minimum), 


Governor Driven Gear Replacement 


To facilitate governor repair in the field, a 
governor driven gear and replacement pins are 
available for service use. The service package 
contains a nylon driven gear, two governor weight 
retaining pins and one governor gear retainer 
split pin. Replacement of gear must be performed 
with care in the following manner: 


1, Drive out governor gear retaining split pin 
using small punch, Fig, 7-49, 


2. Support governor on 3/16 inch plates in- 
stalled in exhaust slots of governor sleeve, place 
in arbor press and, with a long punch, press gear 
out of sleeve, 


3. Carefully clean governor sleeve of chips 
that remain from original gear installation. 


4. Support governor on 3/16 inch plates in- 
stalled in exhaust slots of sleeve, position new 
gear in sleeve and, with a suitable socket, press 
gear into sleeve until nearly seated. Carefully 
remove any chips that may have shaved off gear 
hub and press gear in until it bottoms on shoulder. 


5. A new pin hole must be drilled through 
sleeve and gear. Locate hole position 90° from 
existing hole, center punch, and then while sup- 
porting governor in press, drill new hole through 
sleeve and gear using a 1/8 inch drill. 


GEAR RETAINING PIN 


REMOVE—GOVERNOR GEAR RETANING PIN 


Fig. 7-49 Removing Governor Driven Gear 
Retaining Pin 
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6. Install split retaining pin, 

7. Wash governor assembly thoroughly to re- 
move any chips that may have collected, 
Assembly 


1. Install governor valve in bore of governor 
sleeve. 


2. Install governor weights and springs, and 
thrust cap on governor sleeve, 


3. Align pin holes in thrust cap, governor weight 
assemblies, and governor sleeve, and install new 
pins. Crimp both ends of pins to prevent them 
from falling out. 


4, Check governor weight assemblies for free 


operation on pins and valve for freeness in sleeve 
bore. 


g. Speedometer Driven Gear Assembly 


Disassembly 


1, Remove speedometer driven gear from 
sleeve, 


2. Remove O-ring from speedometer driven 
gear sleeve, 


. MANUAL VALVE . 1-2 VALVE 
. RETAINING PIN . 1-2 DETENT VALVE 


3. Remove C-wire ring retaining sleeve to 
gear lip seal, 


4. Remove lip seal, 


Inspection 
1. Inspect gear for damaged teeth or shaft. 


2. Inspect sleeve for scores, damaged threads 
or cracks, 


3. Inspect seals for cuts or damage. 


Assembly 
1, Install sleeve to gear lip seal. 
2. Install C-wire retaining ring. 


3, Install O-ring on speedometer driven gear 
sleeve, 


4, Install gear in sleeve, 
h. Control Valve Assembly (Fig. 7-50) 
Disassembly 
When disassembling control valve, make cer- 


tain that springs are accurately identified so that 
they can be properly reassembled, 
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Fig. 7-50 Control Valve Assembly Disassembled 
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Fig. 7-51 Removing Front Accumulator Piston 


1, Position control valve assembly with cored 
face up and accumulator pocket on bottom, 


2, Remove manual valve from upper bore, 


3, Install Control Valve Accumulator Piston 
Installer, J-21885, on accumulator piston, coim- 


press piston and remove E-ring retainer, Fig, 
7-51 


4, Remove Installer, J-21885, and remove ac- 
cumulator piston and spring. 


5, Using pin punch, remove retaining pin from 
upper right bore, pressing on pin from outer 
side of valve body. Remove 1-2 modulator bush- 
ing, 1-2 regulator valve and spring, 1-2 detent 
valve and 1-2 shift valve from upper right bore, 


NOTE: 1-2 regulator valve and spring may 
be inside of 1-2 modulator bushing. 


6, Using pin punch, remove retaining pin from 
center right bore, pressing on pin from outer 
side of valve body, Remove 2-3 modulator bush- 
ing, 2-3 shift valve spring, 2-3 modulator valve, 
3-2 intermediate spring and 2-3 shift valve from 
center right bore. 


NOTE: 2-3 modulator valve will be inside 
of 2-3 modulator bushing. 


7. Using pin punch, remove retaining pin from 
lower right bore, pressing on pin from outer side 
of valve body. 


CAUTION: Hold hand over bore when re- 
moving retainer pin as 3-2 valve spring may 
force bore plug out. 


8. Remove bore plug, 3-2 valve spring, spacer 
and 3-2 valve from lower right bore, 


9, Using pin punch, remove retainer pin from 
upper left bore by pressing on outer side of valve 
body. 


CAUTION: Hold hand over bore when re- 
moving retainer pin as detent regulator valve 
spring may force other components out of bore. 


10, Remove bore plug, detent valve, detent 
regulator valve, spacer and detent regulator valve 
spring from upper left bore, 


11, Remove grooved retaining pin from lower 
left bore by prying out with long nose pliers, 


12, Remove bore plug, 1-2 accumulator valve 
and spring from lower left bore, 


13. Remove governor oil feed screen assembly 
from governor oil feed hole in control valve body, 
Fig, 7-52. 


Inspection 


1, Wash control valve body, valves, and other 
parts in clean solvent, 


CAUTION: Do not allow valves to bump 
together, as this might cause nicks and burrs, 


2, Inspect all valves and bushings carefully to 
make sure that they are free from dirt and are 
not damaged in any respect. If burrs are present, 
they should be removed with a fine stone or fine 
grade of crocus cloth and light oil, Be careful 
not to round off shoulders of valves, 
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Fig. 7-52 Removing Governor Feed Line Screen 
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3. All valves and bushings should be tested in 
their individual bores to make certain that free 
movement can be obtained. All valves should fall 
freely of their own weight with a slight tapping 
action on the body. In checking, be careful to 
prevent valve damage in any way. 


4, The manual valve is the only valve that can 
be serviced separately. If other valves are de- 
fective or damaged beyond repair, a new control 
valve assembly should be installed. 


5. Inspect body for cracks or scored bores. 


6. Check all springs for distortion or collapsed 
coils, 


Assembly 


1. Position front accumulator spring and piston 
into valve body. 


2. Install Control Valve Accumulator Piston 
Installer, J-21885, on piston. Compress spring 
and piston, aligning spring and piston with bore. 


CAUTION: Make certain that piston pin is 
correctly aligned with hole in piston and that oil 
seal ring does not catch on lip of bore when 
installing piston. 


3. Secure piston and spring with E-ring re- 
tainer and remove Installer, J-21885, 


4, Install 1-2 accumulator spring into lower left 
bore, 


5. Install 1-2 accumulator valve, stem end out, 
into lower left bore. 


6, Install 1-2 accumulator bore plug into lower 
left bore, 


7. Place control valve body on cored side, 
compress plug and install grooved retaining pin 
from cast surface side of valve body, with grooved 
end of pin entering hole last. 


8. Tap retaining pin with hammer until pin is 
flush with cast surface, and return control valve 
assembly to its original position. 


9. Insert spacer inside of detent regulator valve 
spring and install spring and spacer into upper 
left bore, making certain spring seats in bottom 
of bore, 


10, Compress detent regulator valve spring and 
hold with a small screwdriver placed between end 
of spring and wall on cored side of valve body. 


11. Install detent regulator valve, stem end out, 
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Fig. 7-53 Rear Servo and Accumulator 
Assembly Disassembled 
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and detent valve, small land first, into upper left 
bore, 


12, Insert bore plug, hole out, into upper left 
bore and, pressing inward on bore plug, remove 
screwdriver and install retaining pin from cored 
side of valve body, 


13, Install 3-2 valve in bottom right bore, 


14, Insert spacer inside of 3-2 valve spring and 
install spring and spacer in bottom right bore. 


15, Compressing 3-2 valve spring, install bore 
plug, hole end out, and secure with retaining pin 
from cored side of valve body, 


16, Install 3-2 intermediate spring on stem end 
of 2-3 shift valve, and install valve and spring, 
valve first, into center right bore. Make certain 
valve seats in bottom of bore, 


17, Install 2-3 modulator valve, hole end first, 
into 2-3 modulator bushing and install both parts 
in center right bore, 


18, Install 2-3 shift valve spring into hole in 
2-3 modulator valve, and compressing spring, 
secure with retaining pin from cored side of con- 
trol valve. 


19, Install 1-2 shift valve, stem end out, in 
upper right bore, making certain valve seats in 
bottom of bore, 


SERVO SPRING 


SPRING RETAINER 


20, Install 1-2 regulator valve, larger stem 
first, spring and 1-2 detent valve, hole end first, 
into 1-2 modulator bushing, aligning spring in 
bore of 1-2 detent valve, and install in upper right 
bore of control valve body. 


21. Compress bushing against spring and se- 
cure with retaining pin from cored side of control 
valve body. 


22. Install governor oil feed screen assembly 
in governor oil feed hole in control valve assem- 
bly, Fig, 7-52, 


NOTE: Screen is held in place by governor 
feed pipe when installed on the transmission 
case, 


23. Install manual valve with detent pin groove 
to the right. 


i. Rear Servo Assembly (Fig. 7-53) 


Disassembly 


1, Remove rear accumulator piston from rear 
servo piston. 


2. Remove E-ring retaining rear servo piston 
to band apply pin. 


3. Remove rear servo piston and seal from 
band apply pin. 


Olt SEAL RING 


SERVO PIN 


SERVO PISTON 


Fig. 7-54 Front Servo Disassembled 
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4, Remove washer, spring and retainer. 
inspection 


1, Inspect fit of oil seal rings in accumulator 
piston, Clearance between side of ring and groove 
should be free with a maximum clearance of .003 
inch, 


2, Install accumulator oil seal ring in case 
bore and check fit of ring to bore, 


3, Inspect fit of band apply pin in servo piston, 
4, Inspect band apply pin for scores or cracks, 


5. Inspect band apply pin for proper size as 
determined by pin selection check (Note 16g). 


Assembly 


I, Install retainer with cup side toward servo 
pin spring and washer on band apply pin. 


2. Install servo piston on pin and secure with 
E-ring retainer, 


3. If removed, install oil seal ring on servo 
piston. 


4, If removed, install outer and inner oil rings 
on accumulator piston, 


5. Install accumulator piston into bore of servo 
piston. 


j. Front Servo Assembly (Fig. 7-54) 


Inspection 
1, Inspect servo pin for damage, 


2. Inspect piston for damaged oil ring groove, 
check freedom of ring in groove, 


3. Inspect piston for cracks or porosity. 


4. Check fit of servo pin in piston, 


_PRESSURE REGULATOR SPRING 
‘a REGULATOR BOOST 
VALVE AND BUSHING 


SNAP RING 


Fig. 7-55 Removing Pressure Regulator 
Valve Snap Ring 


Assembly 


1, Reassemble parts of front servo, making 
sure tapered end of servo pin is pointing through 
the spring and spring retainer, and install in bore 
in case, 


k. Oil Pump Assembly 


NOTE: On service replacement pumps the 
cooler by-pass valve is not used, 


Disassembly 


1, Using Adapter, J-21364, in Rear Unit Holding 
Fixture, J-6116, place pump assembly in Holding 
Fixture with stator shaft pointing downward. Be 
careful not to damage shaft. 


2, Remove stator solenoid and gasket from 
pump cover, on AA transmissions. 


3. Compress regulator boost valve bushing 
against pressure regulator spring and remove 
snap ring using Snap Ring Pliers, J-5403 (#21), 
Fig. 7-55. 


CAUTION: Pressure regulator spring is 
under extreme pressure. 


4, Remove regulator boost valve bushing and 
valve, 


5. Remove pressure regulator spring. 


6, Remove regulator valve, spring retainer, 
and spacer or spacers if present. 


7. Remove five pump cover attaching screws 
and remove pump cover from body. 


8. Remove drive and driven gears from pump 
body, Fig, 7-56. 


PUMP DRIVE GEAR 
(TANGS UP) 


Fig. 7-56 Removing Pump Gears 


—— 
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9, Remove retaining pin and bore plug from 
end of regulator bore. 


NOTE: Steps 10 and Ll apply only to AA 
transmissions, 


10, Remove stator valve retaining pin. 
11, Remove stator valve and spring. 
12, Remove two oil rings from pump cover, 


13. Remove pump to forward clutch housing 
selective washer (fiber). 


14, Remove converter out-check valve from 
by-pass assembly. 


NOTE: Do not remove cooler by-pass valve 
seat in next step unless replacement of the seat, 
valve, or spring is necessary. 


_ The sealing qualities of the by-pass valve can 
be checked by pouring a small quantity of thinner 
or spirits into valve pocket and checking for 
excessive leakage. 


15. If necessary, remove the cooler by-pass 
valve seat using Pump Check Valve Seat Remover, 
J-21361, attached to Slide Hammer, J-6125-1, and 
Adapter J-6125-2, Fig. 7-57. Install remover tool 
in valve seat and drive upward on slide hammer 
to remove valve seat. 


NOTE: The seat may also be removed by 
threading the seat with a 3/8-16 tap and using 
Adapter J-6125-2 on Slide Hammer, J-6125-1, 
to drive seat out. If this method is used, flush 


Fig. 7-57 Removing By-Pass Valve Seat 


all foreign material and machining chips out 
of the by-pass valve bore before installing new 
seat. 

16. Remove by-pass valve and spring. 


17. If necessary to replace front oil seal, pry 
seal from pump body, Fig. 7-29. 


Inspection of Pump Body 


1, Inspect gear pockets and crescent for scor- 
ing, galling or other damage, 


2, Place pump gears in pump body and check 
pump body face to gear face clearance, Clearance 
should be .0008 inch - .0015 inch, Fig, 7-58, 


3. Check face of pump body for scores or nicks, 


4, Check oil passages for proper opening and 
lack of porosity. 


5. Check for damaged cover bolt attaching 
threads, 


6. Check for overall flatness of pump body face. 
7. Check bushing for scores or nicks, 


8. Inspect pump attaching bolt O-ring and 
coated washers for damage; replace if necessary. 


Inspection of Pump Cover (Fig. 7-59) 
1, Inspect pump cover face for overall flamess, 


2. Check for scores or dirt in pressure regu- 
lator bore and stator valve bore. 


3. Make certain all passages are open and not 
interconnected through porosity. 


4, Check for scoring or damage at pump gear 
face. 


.0008"-.0015” 


Fig. 7-58 Pump Body Face to Gear 
Face Clearance 
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BORE PLUG 


RETAINING PINS WIRE CLIP 


PUMP COVER 


SELECTIVE WASHER 
OIL SEAL RINGS 


PUMP GASKET 


PRESSURE REGULATOR VALVE 
PRESSURE REGULATOR SPACER 
SPRING RETAINER WASHER 


PRESSURE REGULATOR SPRING 


PRESSURE REGULATOR BOOST VALVE 
PRESSURE REGULATOR BOOST BUSHING 


SNAP RING 


STATOR SOLENOID 


Fig. 7-59 Pump Cover Disassembled 


5. Inspect stator shaft for damaged splines, 
or scored bushings. 


6, Inspect oil ring grooves for damage or wear. 


7. Inspect cooler by-pass valve for free oper- 
ation and sealing qualities. 


8. Inspect selective washer thrust face for 
wear or damage. 


9, Install pump cover oil rings into counterbore 
of forward clutch housing and check for proper fit. 


10. Inspect pressure regulator and boost valve 
for free operation. 
Assembly 

1, Install drive and driven pump gears into 
pump body with pump drive gear tangs up. 


2, Install pressure regulator spacer or 
spacers, if required, spring retainer, and spring 
into pressure regulator bore. 


3. Install boost valve into bushing, stem end 


out, and install both parts into pump cover by 
compressing bushing against spring. 


4, Install retaining snap ring. 


5. Install pressure regulator valve from op- 
posite end of bore, stem end first. 


6. Install pressure regulator valve bore plug 
and retaining pin into end of bore, 


7. Install stator valve and spring into bore in 
pump cover, and secure with pin, 


8. Install previously selected front unit selec- 
tive thrust washer (fiber) over pump cover de- 
livery sleeve, 


NOTE: Proper washer size was determined 
at time of front unit end play check (Note 16)). 


9. Install oil rings. 


10. If previously removed, install cooler by- 
pass valve spring (large end first), valve, and 
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Fig. 7-60 Installing By-Pass Valve Seat 


valve seat, Use Pump Check Valve Seat Installer, 
J-21360, Fig. 7-60, to install valve seat. 


11. Install converter out-check valve into by- 
pass valve assembly. 


12. Place pump body in Rear Unit Holding Fix- 
ture, J-6116, with stator shaft pointing downward, 
Be careful not to damage shaft. 


13, Lubricate pump gears with transmission 
fluid and install pump cover on pump body, 


14, Install pump cover attaching screws follow- 
ing screw chart, Fig, 7-61. On AA transmissions, 
intall wire clip on screw next to stator valve, 
Leave screws one turn loose at this time, 


J-21368 


Fig. 7-62 Aligning Pump Cover with Pump Body 


15. Install pump Body and Cover Alignment 
Band, J-21368, around pump assembly, Tighten 
wing nut on alignment band to align pump cover 
with pump body, Fig. 7-62, 


16. Tighten pump cover attaching screws to 18 
foot-pounds and remove alignment band from 


pump. 
17. Install new square cut O-ring on pump, 


18. If necessary, install new pump oil seal 
using pump Oil Seal Installer, J-21359, Fig, 7-30, 


A-}| 5/16-18x1 
B - | 5/16-18x1% 


C - | 5/16-18x 1% 


MODELS AB AND AC 
TRANSMISSIONS 


MODEL AA 
TRANSMISSIONS 


Fig. 7-61 Pump Cover Attaching Screw Chart 
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19, Install new gasket on oil pump, aligning 
holes in gasket with corresponding holes in pump 
cover, Retain gasket with petrolatum, 


20, Attach stator solenoid with attaching screws 
on AA transmission, Tighten screws to 2 to 3 1/2 
foot pounds, 


21, Attach stator wire to clip. 


|. Forward Clutch Assembly—Disassembly 


1. Using Adapter, J-21364, in Rear Unit Hold- 
ing Fixture, J-6116, place forward clutch assem- 
bly in Holding Fixture with turbine shaft pointing 
downward, Be careful not to damage shaft. 


2. Remove forward clutch housing to direct 
clutch hub snap ring. 


3. Remove direct clutch hub. 


4, Remove forward clutch hub and one thrust 
washer from each side of hub, Fig. 7-63. 


5. Remove five radially grooved composition 
and five steel clutch plates. 


FORWARD CLUTCH HOUSING 


WAVED 


FORWARD CLUTCH 
PISTON 


COMPOSITION PLATES (5) 


6. Place forward clutch assembly in arbor 
press with turbine shaft pointing downward. 


7. Using Clutch Spring Compressor, J-4670, 
and Adapter, J-21664, compress spring retainer 
with arbor press and remove snap ring using 
Snap Ring Pliers, J-8059 or J-5586, Fig. 7-64. 


8. Remove tools, spring retainer and 16 clutch 
release springs. 


9, Remove forward clutch piston from forward 
clutch housing. 


10. Remove inner and outer seals from clutch 
piston, 


11, Remove center piston seal from forward 
clutch housing. 


12, It is not necessary to remove turbine shaft 
from forward clutch housing unless either shaft 
or housing is damaged and must be replaced. In 
such case proceed as follows: 


a, Place forward clutch housing in arbor press 
with turbine shaft pointing downward. 


ee DIRECT 
FORWARD CLUTCH HUB CLUTCH SNAP 
AOE RING 


THRUST 
WASHERS 


Fig. 7-63 Forward Clutch and Forward and Direct Clutch Hubs Disassembled 
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Fig. 7-64 Removing and Installing Forward 
Clutch Housing Snap Ring 


b, Using 3/8 inch drive extension approximately 
3 inches long, or similar tool as driver, press 
turbine shaft out of forward clutch housing, 


NOTE: Turbine shaft used on transmissions 
equipped with variable pitch stator have lubri- 
cation holes drilled in different locations than 
those without variable pitch; therefore, turbine 
shafts are not interchangeable, The wrong shaft 
will retard lubrication of the unit and cause 
premature failure. 


Inspection 


i. Inspect drive and driven clutch pilates for 
signs of burning, scoring or wear, 


2. Inspect sixteen release springs for col- 
lapsed coils or signs of distortion, 


3. Inspect clutch hubs for worn splines, proper 
lubrication holes, and thrust faces. 


4, Inspect piston for cracks, 


5. Inspect clutch housing for wear, scoring, 
cracks and open oil passages, 


6. Inspect operation of ball check in forward 
clutch housing. 


7. Inspect turbine shaft for open lubrication 
passages at each end. 


8. Inspect turbine shaft splines for damage. 
9, Inspect bushing journals for damage, 


10. Inspect turbine shaft for cracks or 
distortion, 


Assembly 


1, If turbine shaft was previously removed 
from forward clutch housing proceed as follows: 


a. Place forward clutch housing on arbor press 
with flat side up. 


b. Align shorter splined end of turbine shaft 
with splines in forward clutch housing, and using 
arbor press, carefully press shaft into housing 
until shaft bottoms on hub of housing, 


CAUTION: Start shaft into housing and back 
off on arbor press to allow shaft to straighten 
itself, Repeat this step several times until you 
are certain shaft is going in straight, other- 
wise, shaft or housing splines may be damaged. 


2. Invert forward clutch housing on arbor press 
with turbine shaft pointing downward. 


3. Lubricate new inner and outer clutch piston 
seals with transmission fluid. Lubricate seal 
grooves in forward clutch piston with petrolatum 
and install seals with lips facing away from spring 
pockets. 


NOTE: The forward and direct clutch pistons 
have identical inside and outside diameters, 
Therefore, extreme care should be exercised 
during reassembly to assure the proper piston 
be installed in the clutch assemblies, 


The forward clutch piston can be identified by 
the absence of a check ball in the clutch apply 
face of the piston. 


4, Lubricate new center piston seal with trans- 
mission fluid. Lubricate seal groove in forward 


clutch housing with petrolatum and install seal 
into clutch housing with lip facing up. 


ea J-21409 
FORWARD CLUTCH PISTON 


Fig. 7-65 Installing Forward Clutch Piston 
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5. Place Forward and Direct Clutch Inner Seal 
Protector, J-21362, over forward clutch hub. 
Install clutch piston inside Forward and Direct 
Clutch Piston Installer, J-21409, insert assem- 
bly in forward clutch housing, Fig. 7-65, and in- 
stall clutch piston by rotating it slightly in a 
clockwise direction until seated, 


6. Install sixteen clutch release springs into 
spring pockets in clutch piston. 


NOTE: Forward clutch release springs are 
dyed green and are not interchangeable with the 
red colored springs used in the direct clutch 
piston, 


7. Using Clutch Spring Compressor, J-4670, 
and Adapter, J-21664, compress spring retainer 
with arbor press, being careful that retainer does 
not catch in snap ring groove, and install snap 
ring using Snap Ring Pliers, J-8059 or J-5586, 
Fig. 7-64, Remove tools. 


CAUTION: Make certain clutch release 
springs are not leaning. If necessary, straighten 
with a small screwdriver. 


8. Remove forward clutch assembly from arbor 
press and place in Holding Fixture, J-6116, with 
turbine shaft pointing down. Be careful not to 
damage shaft. 


9. Install phenolic thrust washer on the outside 
of forward clutch hub, The larger washer is in- 
stalled on side of hub facing forward clutch 
housing, 


10. Install forward clutch hub in forward clutch 
housing. 


11, Lubricate the four flat steel, five radially 
grooved composition and one waved U-notched 
steel clutch plates with transmission fluid and in- 
stall clutch plates in forward clutch housing, Fig. 


7-63, Start with waved steel plate and alternate 
composition and steel plates, 


NOTE: Be sure radially grooved composi- 
tion plates are used only in the forward clutch, 


12. Install direct clutch hub in forward clutch 
housing over clutch plates, and install snap ring. 


13, Place forward clutch housing on pump de- 
livery sleeve and air check clutch operation by 
applying air through forward clutch passage in 
pump, Fig. 7-66, to actuate piston and move for- 
ward clutch. 


m. Direct Clutch and Intermediate Sprag Assembly 
(Fig. 7-67) 


Disassembly 


1, Remove sprag retainer snap ring, and re- 
move clutch retainer. 


FORWARD CLUTCH 
ASSEMBLY 


Fig, 7-66 Air Checking Forward Clutch 


2, Remove sprag outer race and bushings, and 
remove sprag assembly from outer race, 


3. Turn unit over and remove direct clutch 
backing plate to clutch housing snap ring. 


4, Remove direct clutch backing plate and five 
composition and five steel clutch plates, Fig. 
7-68, 


5. Using Clutch Spring Compressor, J-4670, 
Rear Clutch Spring Compressor, J-6129, or an 
arbor press, and Adapter, J-21664, Fig. 7-69, 
compress spring retainer and remove snap ring 
with Snap Ring Pliers, J-8059 or J-5586. 


6. Remove tools, spring retainer, and sixteen 
clutch release springs. 


7. Remove direct clutch piston from direct 
clutch housing, 


8. Remove inner and outer seals from clutch 
piston, 


9, Remove center piston seal from direct clutch 
housing. 


Inspection 


1, Inspect sprag assembly for popped or loose 
sprags. 


2. Inspect sprag bushing for wear or 
distortion. 


3. Inspect inner and outer races for scratches 
or wear. 


4, Inspect clutch housing for cracks, wear, 
proper opening of oil passages and wear on clutch 
plate drive lugs. 


5. Inspect drive and driven clutch plates for 
sign of wear or burning. 
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RELEASE 
SPRINGS 


SNAP 


( INTERMEDIATE CLUTCH 
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Fig. 7-67 Direct Clutch and Piston Disassembled 


(1) WAVED 
STEEL PLATE 


(5) COMPOSITION PLATES 
(4) FLAT STEEL PLATES 


DIRECT CLUTCH BACKING PLATE 
SNAP RING 


DIRECT CLUTCH 
HOUSING 


Fig. 7-68 Direct Clutch Disassembled 
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J-21664 


NY coe 


SNAP RING _ 


Fig. 7-69 Removing and Installing Direct Clutch 
Housing Snap Ring 


6. Inspect backing plate for scratches or other 
damage. 


7. Inspect piston for cracks and free operation 
of ball check, 


8. Inspect springs for collapsed coils or signs 
of distortion, 


Assembly 


1, Lubricate new inner and outer clutch piston 
seals with transmission fluid, Lubricate seal 
grooves in direct clutch piston and install seals 
with lips facing away from spring pockets, 


NOTE: Make certain piston has ball check, 


2, Lubricate new center seal with transmission 
fluid, Lubricate seal groove in direct clutch hous- 
ing and install seal in clutch housing with lip 
facing up. 


3. Place Forward and Direct Clutch Inner Seal 
Protector, J-21362, over direct clutch hub, Install 
clutch piston inside Forward and Direct Clutch 
Piston Installer, J-21409, insert assembly in 
direct clutch housing, Fig. 7-70, and install clutch 
piston by rotating it slightly, in a clockwise 
direction, 


4, Install 16 clutch release springs into spring 
pockets in clutch piston, 


NOTE: Direct clutch release springs are 
red in color and are not interchangeable with 
the green colored springs used in the forward 
clutch piston, 


5. Place spring retainer and snap ring over 
springs, 


6. Using Clutch Spring Compressor, J-4670, 
Rear Clutch Spring Compressor, J-6129, or an 
arbor press, and Adapter, J-21664, Fig, 7-69, 


DIRECT CLUTCH 
PISTON ASSEMBLY 


Fig. 7-70 Installing Direct Clutch Piston 


compress spring retainer, being careful that re- 
tainer does not get caught in snap ring groove, 
and install snap ring with Snap Ring Pliers, 
J-8059 or J-5586, Remove tools. 


NOTE: Make certain clutch release springs 
are not leaning. If necessary, straighten springs 
with a small screwdriver. 


7, Lubricate the four flat and one waved U- 
notched steel and five composition clutch plates 
with transmission fluid and install clutch plates 
in direct clutch housing Fig. 7-71. Start with 
waved steel plate and alternate composition and 
steel plates, 


NOTE: Do not use radially grooved com- 
position plates here. 


8, Install direct clutch backing plate over clutch 
plates and install backing plate snap ring. 


9, Invert clutch housing and install one sprag 
bushing, cup side up, around sprag inner race, 


DIRECT CLUTCH 
BACKING PLATE 


FLAT STEEL PLATES (4) 


COMPOSITION PLATES (5) 
WAVED STEEL PLATE (1) 


Fig. 7-71 Installing Direct Clutch Plates 
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Fig. 7-72 Air Checking Direct Clutch 


10, Install sprag assembly into clutch outer 
race, 


11, With ridge on inner cage of sprag facing 
down, install sprag and outer race on inner race 
with clockwise turning motion, 


NOTE: When installed, outer race should 
not turn counterclockwise, 


— 


INTERMEDIATE CLUTCH 
INNER SEAL 


INTERMEDIATE CLUTCH 
RELEASE SPRINGS 


OIL SEAL INTERMEDIATE CLUTCH 
RINGS SPRING RETAINER 


INTERMEDIATE 


12, Install sprag bushing, cup side down, over 
sprag assembly, 


13, Install sprag retainer and snap ring. 


14, Place direct clutch assembly on center sup- 
port and air check operation of direct clutch, 
Fig, 7-72, 


NOTE: If air is applied through reverse 
passage, (right oil feed hole) it will escape from 
direct clutch passage (left oil feed hole), 


This is considered normal. Also, apply air 


through left oil feed hole to actuate piston and 
move direct clutch, 


h. Center Support and Intermediate Clutch Piston 


Disassembly (Fig. 7-73) 


1, Remove four oil seal rings from center 
support. 


2. Using Clutch Spring Compressor, J -4670, 
and Rear Clutch Spring Compressor, J-6129, 
Fig. 7-74, compress spring retainer and remove 
snap ring with Snap Ring Pliers, J-8059 or J-5586. 


3. Remove tools, spring retainer, and three 
intermediate clutch release springs, 


CENTER SUPPORT | 


ASSEMBLY 


7 CENTER SUPPORT 
THRUST WASHER 


INTERMEDIATE CLUTCH 
OUTER SEAL 


CLUTCH PISTON 


Fig. 7-73 Center Support Assembly Disassembled 
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Fig. 7-74 Removing and Installing Intermediate 
Clutch Piston Snap Ring 


4, Remove intermediate clutch piston from 
center support. 


5. Remove inner and outer seals from clutch 
piston, 


NOTE: Do not remove the three screws 
retaining roller clutch inner race to center 
support. 
Inspection 

1. Inspect roller clutch inner race for 
scratches or indentations. Be sure lubrication 
hole is open. 

2. Inspect bushing for scoring, wear or galling. 


3, Check oil ring grooves for damage. 


4, Air check oil passages to be sure they are 
open and not interconnected, 


5. Inspect piston sealing surfaces for scratches. 


6. Inspect piston seal grooves for nicks or 
other damages. 


7. Inspect piston for cracks or porosity. 


8. Inspect springs for collapsed coils or signs 
of distortion, 


Assembly 


1, Lubricate new inner and outer clutch piston 
seals with transmission fluid. Lubricate seal 
grooves in intermediate clutch piston and install 
seals with lips facing away from spring pockets, 


INTERMEDIATE 
CLUTCH PISTON 


SUPPORT 


Fig, 7-75 Installing Intermediate Clutch Piston 


2. Place Intermediate Clutch Inner Seal Pro- 
tector, J-21363, over center support hub, Fig. 
7-75, and install intermediate clutch piston. 


3. Install three clutch release springs into 
spring pockets in clutch piston, spacing springs 
equally around clutch piston. 


4, Place spring retainer and snap ring over 
springs. 


5. Using Clutch Spring Compressor, J-4670, 
and Rear Clutch Spring Compressor, J-6129, 
Fig. 7-74, compress spring retainer, being care- 
ful that retainer does not get caught in snap ring 
groove, and install snap ring with Snap Ring 
Pliers, J-8059 or J-5586, Remove tools, 


6. Install four new oil seal rings on center 
support, 


7. Air check operation of intermediate clutch 
piston, Apply air through center oil feed hole to 
actuate clutch piston, Fig. 7-76. 


Fig. 7-76 Air Checking Intermediate Clutch 
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Fig. 7-77 Gear Unit Assembly Disassembled 


o. Gear Unit (Fig. 7-77) 
Disassembly of Gear Unit 


1, Using Adapter, J-21364, in Rear Unit Hold- 
ing Fixture, J-6116, place gear unit in Holding 
Fixture with output shaft pointing downward. 


2. Remove center support to sun gear races 
and thrust bearing, 


NOTE: Outer race may have stuck to center 
support when it was removed. 


3. Remove sun gear from output carrier 
assembly. 


4, Invert gear unit in Holding Fixture with 
main shaft pointing downward. 


5. Remove snap ring securing output shaft to 
Output carrier and remove output shaft, Remove 
O-ring from output shaft and discard, 


6. Remove thrust bearing and races from rear 
internal gear, 


7. Lift rear internal gear and main shaft out 
of output carrier and remove thrust bearing and 
races from inner face of rear internal gear. 


8. Remove snap ring from end of main shaft 
and remove rear internal gear. 


9, Remove output carrier from Holding Fixture. 
Inspection of Output Shaft 
1, Inspect case bushing for wear or galling. 


2, Inspect bearing and thrust washer surfaces 
for damage, 


3. Inspect governor drive gear for rough or 
damaged teeth, 


4. Inspect splines for damage. 


5. Inspect orificed cup plug in the lubrication 
passage. 


6. Inspect drive lugs for damage. 

7. Inspect speedometer drive gear for rough 
or damaged teeth, If replacement of drive gear 
is necessary, proceed as follows: 


Speedometer Drive Gear Replacement 


1, Install Speedometer Drive Gear Remover, 
J-21427, with Pulley Puller, J-8433, and attach, 


J-21797 


J-21427 


Fig. 7-78 Removing Speedometer Drive Gear 


using Speedometer Drive Gear Remover Bolts, 
J-21797, on output shaft so that puller bolt indexes 
with end of shaft and flat face of remover tool is 
under front face of drive gear, 


2. Tighten bolt on Pulley Puller, Fig. 7-78, 
until gear is free on shaft, Remove tools and 
gear from shaft. 

3. Support output shaft and install new drive 
gear using a piece of pipe. 


CAUTION: Use a pipe that closely fits out- 
put shaft and does not contact gear teeth, Con- 
tact with the gear teeth would result in damage 
to the gear as it is driven into place. 

4, Drive gear onto shaft until distance from 
rear face of gear to end of output shaftis 15 
inches, Fig. 7-79. 

Inspection of Main Shaft 
1. Inspect shaft for cracks or distortion, 


2. Inspect splines for damage, 


3. Inspect ground bushing journals for damage. 


Fig. 7-79 Speedometer Drive Gear Installed 
4, Inspect snap ring groove for damage, 


5. Inspect orificed cup plug in end of main shaft. 
Be sure it is not plugged. 


Inspection of Rear Internal Gear 
1, Inspect gear teeth for damage or wear, 
2. Inspect splines for damage. 


3. Inspect gear for cracks. 


Inspection of Output Carrier Assembly 
1, Inspect front internal gear for damaged teeth. 


2. Inspect pinion gears for damage, rough bear- 
ings or excessive tilt. 


3, Check pinion end play. Pinion end play 
should be .009 inch - ,024 inch, Fig. 7-80. 


4, Inspect parking gear lugs for cracks or 
damage, 


5. Inspect output shaft locating splines for 
damage. 


6. Inspect front internal gear ring for flaking 
or cracks, 
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Fig. 7-80 Checking Output Carrier Pinion End Play 


Inspection of Reaction Carrier Assembly 


1. Inspect band surface on reaction carrier for 
signs of burning or scoring. 


2. Inspect roller clutch outer cam for scoring 
or wear, 


3. Inspect thrust washer surfaces for signs of 
scoring or wear. 


4, Inspect bushing for damage. If bushing is 
damaged, carrier must be replaced, 


PINION PIN 


BRONZE WASHER 


HEADED END \ coal 


5. Inspect pinion gears for damage, rough bear- 
ings or excessive tilt. 


6. Check pinion end play. Pinion end play 
should be .009 inch - .024 inch, 


Pinion Gear Replacement—Reaction and Output 
Carrier Assemblies 


1, Support carrier assembly on its FRONT 
face, 


2. Using a tapered punch, drive or press pinion 
pins out of carrier. 


3. Remove pinion gears, thrust washers, and 
roller needle bearings. 


4, Inspect pinion pocket thrust faces for burrs 
and remove if present, 


5. Install nineteen needle bearings into each 
pinion gear using petrolatum to hold bearings in 
place, Use a pinion pin as a guide, 


6, Place a bronze and steel thrust washer on 
each side of pinion gear with steel washers 
against gear, Fig. 7-81. Hold washers in place 
with petrolatum. 


7, Place pinion gear assembly in position in 
carrier and install a pilot shaft through rear face 
of assembly to hold parts in place, 


8, Drive a new pinion pin into place from the 
front, while rotating pinion gear, Be sure that 
headed end is flush or below face of carrier, 


STEEL WASHER 


PLANET PINION 


NEEDLE BEARINGS 


STEEL WASHER 


Fig. 7-81 Planet Pinion Assembly Disassembled 


(503) TRANSMISSION 5-73 


Fig. 7-82 Staking Pinion Pin 


9, Using a punch in bench vise for an anvil, 
stake opposite end of pinion pin in three places 
with a blunt radius chisel, Fig. 7-82. 

NOTE: Both ends of pinion pins must lie 
below face of carrier or interference may 
occur, 

10, Repeat installation procedure for each pin- 
ion gear, 


Inspection of Roller Clutch Assembly 


1, Inspect roller clutch for damaged rollers 
or springs. 


2. Inspect roller clutch cage for damage. 


Inspection of Sun Gear 
1. Inspect gear teeth for damage or wear, 
2. Inspect splines for damage. 


3. Be sure oil lubrication hole is open, 


Inspection of Sun Gear Shaft 
1. Inspect shaft for cracks or splits, 
2. Inspect splines for damage, 
3. Inspect bushings for scoring or galling, 
4. Inspect ground bushing journals for damage. 


5. Be sure oil lubrication hole is open. 


O.D. FLANGED RACE 


THRUST BEARING 


|.D. FLANGED RACE 


Fig. 7-83 Installing Races and Thrust Bearing on Inner 
Face of Rear Internal Gear 


Assembly of Complete Gear Unit 

1. Install rear internal gear on end of main 
shaft that has snap ring groove and install snap 
ring. 

2, Install races and thrust bearing on inner 
face of rear internal gear, retaining races and 


bearing with petrolatum. Proceed as follows: 


a. Install large diameter race first, with flange 
facing up, Fig. 7-83. 


b. Install thrust bearing in race, 


c. Install small diameter race on bearing with 
inner flange facing down. 


3. Lubricate pinion gears in output carrier 
with transmission fluid and install output carrier 


O.D. FLANGED 
RACE 


THRUST 
BEARING 


1.D. FLANGED 
RACE 


Fig. 7-84 Installing Races and Thrust Bearing on Outer 
Face of Rear Internal Gear 
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Fig. 7-85 Installing Reaction Carrier on Output Carrier 


on main shaft so that pinion gears mesh with 
rear internal gear. 


4, Place assembly in Rear Unit Holding Fix- 
ture, J-6116, with main shaft pointing downward, 
Be careful not to damage shaft. 


1.D. FLANGE 
RACE 
THRUST 
BEARINGS 
I.D. FLANGE 
RACE 


Fig. 7-86 Installing Center Support Races and 
Thrust Bearing at Sun Gear 


Fig. 7-87 Installing Roller in Roller Clutch Cage 


5. Install races and thrust bearing on outer 
face of rear internal gear, retaining races and 
bearing with petrolatum, Proceed as follows: 


a. Install small diameter (flanged 1.D.) race 
first, with flange facing up, Fig. 7-84, 


b. Install thrust bearing in race. 


c. Install large diameter (flanged O.D.) race 
on bearing with flange cupped over bearing. 


6. Install output shaft into output carrier and 
install snap ring with bevel edge up. Install new 
O-ring on output shaft, 


7. Invert assembly in Holding Fixture with 
output shaft pointing downward, 


8, Lubricate tab side of thrust washer with 
petrolatum and install thrust washer in output 
carrier with bent tabs in tab pockets, 


9. Install sun gear with end having chamfered 
1.D, facing down, 


10, Install sun gear shaft with longer splined 
end down, 


11. Install ring over output carrier, 


12. Lubricate pinion gears in reaction carrier 
with transmission fluid and install reaction car- 
rier on output carrier, Fig. 7-85, so that pinion 
gears mesh with front internal gear, 


13. Install large diameter O.D. race on sun 
gear with flange facing up against sun gear shaft, 
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Fig. 7-88 Installing Roller Clutch in Reaction Carrier 


14. Install thrust bearing on race. 


15. Lubricate small diameter race with petro- 
latum and install race on center support with 
flange facing up, Fig. 7-86. 
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Fig. 7-89 Installing Center Support in Reaction Carrier 
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Fig. 7-90 Installing Parking Pawl and Shaft 


i6. Lubricate phenolic thrust washer with 
petrolatum and install washer in recess in center 
support. 


17. Install rollers that may have come out of 
roller clutch cage, by compressing energizing 
spring with forefinger and inserting roller from 
outer side, Fig. 7-87. 


NOTE: Make certain that energizing springs 
are not distorted, and that curved end leaf of 
springs are positioned against rollers. 


18. Install roller clutch assembly in reaction 
carrier, Fig. 7-88. 


19, Install center support assembly into roller 
clutch in reaction carrier, Fig. 7-89. 


NOTE: With reaction carrier held, center 
support should turn counterclockwise only. 


20. Install Tool, J-21365, on end of main shaft 
so that tangs engage groove in shaft. Tighten 
screw on tool to secure tool on shaft and prevent 
movement of the roller clutch during installation 
of the gear unit assembly. 


21. Remove gear unit from Holding Fixture and 
lay unit on its side, Install thrust washer on rear 


7-76 TRANSMISSION (506) 


a { ‘ be BP 
Se 3/8” |.D. ROD ¢: 


Fig. 7-91 Installing Cup Plug 


face of output shaft with bent tabs in tab pockets, 
Retain thrust washer with petrolatum. 


18. Major Transmission Components— 
Installation 


a. Install Parking Pawl 


NOTE: The first three steps can be omitted 


if the parts involved were not removed during 
disassembly, 


1, Install parking pawl, tooth toward center of 
transmission, and install parking pawl shaft, Fig, 
7-90, 


2, Install parking pawl shaft retainer clip, 


3. Install parking pawl shaft cup plug by driving 
into the transmission case, using a 3/8 inch 
diameter rod, until the parking pawl shaft bottoms 
on the case rib, Fig, 7-91. 


4, Install parking pawl return spring with 
square end hooked on pawl, 


5. Install parking pawl bracket with guides over 
parking pawl, Fig. 7-92. Install two attaching 
screws, tightening screws to 18 foot-pounds, 


b. Install Rear Band and Complete Gear 
Unit Assembly 


1, Inspect rear band for cracks or distortion 
and band ends for damage at anchor lugs and apply 
lug. Also inspect lining for cracks, flaking, burn- 
ing and looseness, 


Fig. 7-92 Installing Parking Paw! Bracket 


2, Install rear band assembly in transmission 
case so that band lugs index with anchor pins, 
Fig, 7-93, 


3. Install previously selected rear unit selec- 
tive washer into slots provided inside rear of 
transmission case, Retain washer with petrolatum, 


NOTE: Proper washer size was determined 
at time of rear unit end play check (Note 16n), 


4, Place transmission case in Holding Fixture 
in horizontal position, Do not over-tighten trans- 
mission holding fixture side pivot pin as this will 
cause binding when gear unit is installed, 


5. Install proper diameter length of pipe over 
output shaft to be used as a handle and to prevent 
spline damage to case bushing when installing 
gear unit assembly. 


CAUTION: Be careful not to drop or bump 
assembly in transmission case during installa- 


Fig. 7-93 Installing Rear Band Assembly 
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tion, This could result in damage to output shaft 
case bushing as well as to assembly itself, 


6, Install gear unit with center support and 
reaction carrier, by lining up slots and carefully 
guiding complete assembly horizontally into 
transmission case, making certain the center 
support bolt hole is properly aligned with hole in 
case, 


7. Position transmission vertically with front 
end of case facing upward. Remove tool, J- 21365. 


8, Lubricate center support to case snap ring 
with transmission fluid and install snap ring in 
transmission case with beveled side up, locating 
gap adjacent to front band anchor pin, Expand 
snap ring until center support is against shoulder 
of case. 


9, Install a center support-to-case locating 
screw (small screw) into case against center 
support. Tighten screw to 5 foot- pounds. 


10, Lubricate tapped hole in center support with 
transmission fluid and install center support-to- 
case support bolt through case into center support, 
Fig. 7-94, Tighten bolt to 23 foot-pounds, 


11. Remove locating screw. 


12, Before installing intermediate clutch plates, 
inspect plates for signs of burning, scoring, and 
wear. 


13, Lubricate three steel and three composition 
intermediate clutch plates with transmission fluid 
and install clutch plates in transmission case, 
Fig. 7-95. Start with waved steel plate and al- 
ternate composition and steel plates, 


14, Install intermediate clutch backing plate 
with machined surface against clutch plates, 


15, Install backing plate to case snap ring with 


Fig. 7-94 Installing Center Support Bolt 
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Fig. 7-95 Installing Intermediate Clutch Plates 


snap ring gap on side of case opposite front band 
anchor pin, 


16, Recheck rear unit end play as described in 
Note 16n. 


c. Install Front Band and Remaining 
Clutch Assemblies 


1, Inspect front band for cracks or distortion 
and band ends for damage at anchor lug and apply 
lug, Also inspect lining for cracks, flaking, burn- 
ing, and looseness. 


2. Install front band with band anchor hole over 
band anchor pin, and apply lug facing servo hole, 
Fig. 7-96. 


3. Install direct clutch housing and intermediate 
sprag assembly on center support. Make certain 


S : 
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Fig. 7-96 Installing Front Band 
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Fig. 7-97 Installing Forward Clutch Assembly 


that clutch housing hub bottoms on sun gear shaft 
and splines on forward end of sun gear shaft are 
flush with splines in direct clutch housing, 


NOTE: It will be necessary to rotate clutch 
housing to allow sprag outer race to index with 
intermediate clutch drive plates, Removal of 
direct clutch drive and driven plates may be 
helpful and applying air pressure through the 
center support screw to apply the intermediate 
clutch plates may facilitate assembly, 


4, Install forward clutch hub to direct clutch 
housing thrust washer on forward clutch hub, 
Retain with petrolatum, 


5. Position transmission horizontally in Holding 
Fixture and install forward clutch assembly and 
turbine shaft, Fig. 7-97, Make certain end of main 
shaft goes all the way into forward clutch hub, It 
will be necessary to rotate clutch housing to allow 
direct clutch driving hub to index with direct 
clutch drive plates. When forward clutch is 


Fig. 7-98 Installing Manual Shaft 
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Fig. 7-99 Installing Manual Shaft Retaining Pin 


seated, it will be approximately 1-1/4 inches 
from pump mounting face in case, 


NOTE: Missing internal splines in forward 
clutch hub are lubrication passages and do not 
have to be indexed with any particular spline on 
main shaft, 


d. Install Parking Linkage, Detent Lever, and 
Manual Shaft 


l. If removed, install a new manual shaft seal 
into the case using a 3/4 inch diameter rod to 
seat the seal, 


2, Insert actuator rod into manual detent lever 
from side opposite pin, 


3. Install actuator rod plunger under parking 
bracket and over parking pawl. 


4, Install manual shaft assembly into case and 
through detent lever, Fig, 7-98. 


5. Install locknut on manual shaft. Tighten nut 
to 18 foot- pounds, 


6, Install manual yoke on manual shaft, Tighten 
nut to 18 foot- pounds, 


7. Install retaining pin in case, indexing it with 
groove in manual shaft, Fig, 7-99, 


NOTE: If procedure is being performed with 
transmission in car, install and straighten bent 
pin, 
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Fig. 7-100 Installing Pump Assembly 


e. Install Oil Pump 


1, Lubricate turbine shaft journals with trans- 
mission fluid and lubricate hook-type oil rings on 
pump delivery sleeve with petrolatum, 


2. Install Slide Hammer Bolts, J-6125-1 and 
Adapters, J-6125-2, through two opposite un- 
threaded holes in pump assembly to serve as 
guide pins when installing pump. 


3. Position pump assembly in transmission 
case and thread Slide Hammer assemblies into 
their corresponding threaded holes in transmis- 
sion case, 


4, Guide stator wire on AA transmissions 
through case hole at pressure regulator, Fig. 
7-100. 


5. Install pump assembly in transmission case, 
Fig. 7-100, Do not remove slide hammer bolts 
until last two pump attaching screws are installed. 


6. Using seven new rubber-coated washers on 
pump attaching screws, install all but one attach- 
ing screw at either 5 o’clock or 10 o’clock posi- 
tion so that front unit end play can be rechecked. 
Tighten screws to 18 foot-pounds. 


NOTE: If turbine shaft cannot be rotated as 


Fig. 7-101 Location of Check Balls 


pump is being pulled into place, the forward or 
direct clutch housings have not been installed 
properly to index with all the clutch plates. This 
condition must be corrected before pump is 
pulled fully into place. 


7, Recheck front unit end play as described in 
Note 16). 


8, Install remaining pump attaching screw using 
new O-ring. Tighten screw to 18 foot- pounds, 


9, If necessary, install new front seal using 
Pump Oil Seal Installer, J- 21359, 
f. Install Extension Housing 


1, Install new gasket on extension housing, re- 
taining with petrolatum, 


2, Check O-ring on output shaft on AA and AC 
transmissions, for any nicks or flattening and re- 
place O-ring if either condition exists. 


3. Secure extension housing to case with six 
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Fig. 7-102 Installing Stator Connector 


attaching screws, Tighten screws to 23 foot- 
pounds, 


4, If necessary, install a new extension housing 
oil seal using Oil Seal Installer, J-21464, Apply 
non-hardening sealer to outside of-seal before 
installation, 


g. Install Check Balls, Front Servo Assembly, 
Control Valve Spacer and Gaskets, Detent 
Solenoid, and Solenoid Connector 


1, Install front servo spring and retainer into 
transmission case, 


2. Install flat washer on front servo pin on end 
opposite taper, and install pin into case so that 
tapered end contacts band, 


3, Install seal ring on servo piston, if removed, 
and install on apply pin with identification num- 
bers on shoulder positioned toward bottom pan, 


4, Check freeness of, piston by stroking it in 
bore, 


5. Install six check balls into ball seat pockets 
in transmission case, Fig. 7-101, 


NOTE: If operation is being performed on 
car, install check balls into ball seat pockets 
on spacer plate, 


6, Install control valve spacer to case gasket 
(gasket with extension for detent solenoid), 


7. Install control valve spacer, 
8. Install detent solenoid gasket, 
9. Install detent solenoid assembly with con- 


nector facing outer edge of case. Do not tighten 
screws at this time, 


Fig. 7-103 Installing Control Valve Assembly 


10, Install control valve to spacer gasket 
(gasket with slot), 


11, Install new O-ring on solenoid connector. 


12, Install connector with lock tabs pointing into 
case, Position locator tab in notch on side of case, 


13, Connect solenoid, and on AA transmissions, 
stator lead, to connector terminals, Fig, 7-102. 


h. Install Roar Servo Assembly 


1, Lubricate inner and outer rear servo bores 
in transmission case with transmission fluid and 
install rear accumulator spring in servo inner 
bore, 


NOTE: Before installing rear servo assem- 
bly, make certain that rear band apply lug is 
aligned with servo pin bore in transmission 
case, Otherwise servo pin will not apply band. 


2. Position rear servo assembly in 
transmission, 


3, Press down on rear servo assembly, making 
certain O-ring is properly seated in case bore, 
and install rear servo cover and new gasket, In- 
stall six attaching screws, tightening screws to 18 
foot- pounds, 


i. Install Control Valve Assembly 


1. Install governor pipes on control valve as- 
sembly. Governor pipes are interchangeable, 


2. Using two control valve assembly attaching 
Screws with heads cut off as guide pins, Fig, 
7-103, install control valve assembly and gover- 
nor pipes on transmission, Make certain gaskets 
and spacer do not become mispositioned, 
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Fig. 7-104 Installing Detent Spring and Roller Assembly 


NOTE: Check manual valve to make sure it 
is indexed properly with pin on detent lever and 
governor pipes to make certain they are 
properly seated in case holes, 


3. Remove guide pins and install control valve 
assembly attaching screws, washers, and wire 
clip, eliminating detent spring and roller assem- 
bly attaching screw. Torque bolts to 8 foot- 
pounds, 


4, On AA transmissions, attach stator wire to 
clip, routing wire around bolt heads, 


5. Install detent spring and roller assembly, 
Fig. 7-104, and attaching screw, Tighten screw 
to 8 foot- pounds, 


6. Tighten detent solenoid attaching screws to 
12 foot- pounds, 
j. Install Modulator Valve and Vacuum Modulator 


1. Install modulator valve into case with stem 
end out. 


Transmission Rear Pinion 
Letter Code Axle Ratio Gear Teeth 


1. Check number of teeth stamped on nylon 
gear. Locate corresponding tooth range on out- 
side face of sleeve and install sleeve and driven 


Gear Teeth 


gq, SPEEDOMETER DRIVEN, 
GEAR ASSEMBLY. 


Fig. 7-105 Installing Speedometer Driven Gear 
2. Install new O-ring on vacuum modulator. 


3. Install vacuum modulator into case with 
vacuum hose pipe facing rear of car and angled 
5° toward top of case, 


4, Install modulator retainer with curved side 
of tangs inboard and install attaching screw. 
Tighten screw to 18 foot-pounds. 


k. Install Governor Assembly 


1. Use a new gasket and install governor as- 
sembly into transmission case, 


|. Install Speedometer Driven Gear Assembly 


Speedometer driven gears are provided in three 
different tooth sizes as well as two different 
sleeve sizes, Driven gear must be installed in 
sleeve having tooth range corresponding to num- 
ber of teeth in gear. Refer to following chart to 
select proper gear: 


Worm Sleeve 
Tooth Range 


Blue 
Yellow 


Yellow 


Purple 


gear with tooth range numbers on outside face 
of sleeve toward bottom of transmission, Fig. 
7-105. 
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2. Install speedometer driven gear retainer in transmission case and install intake pipe and 

with tangs in sleeve positioning bosses, and in- strainer assembly. 

Stall attaching screw. Tighten screw to 18 foot- 

pounds, 


2. install new gasket on bottom pan and install 


m. Install Intake Pipe and Strainer Assembly bottom pan. 


and Bottom Pan 
3, Install thirteen bottom pan attaching screws, 
1, Install new intake pipe O-ring into pipe bore Tighten screws to 12 foot-pounds. 


TORQUE SPECIFICATIONS 


Control Valve Assembly to Case Screw 
Strut to Crankcase Screw 
Control Valve Assembly to Case Screw 


Strut to Transmission Lower Cover Screw 


Vacuum Modulator Retainer to Case Screw 
Speedometer Driven Gear Retainer to Case Screw 
1010-1020 Bottom Pan to Case Screw 

260M 

286M 

286M Manual Yoke to Manual Shaft Nut 

300M Case to Center Support - Support Bolt 

280M Flex-Plate to Converter Bolt 

280M 

Steel 

Brass 

280M Filler Pipe Bracket to Exhaust Manifold Screw . 

280M Engine Rear Mount Screw 

280M Engine Rear Support Bracket to Frame Bolt 

286M Engine Front Cushion to Frame Nut 


Steel Transmission Vacuum Control Pipe to Manifold 
Vacuum Fitting Nut 


NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and steel classifications. 
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J-21359 
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Fig. 7-106 Special Tools 


Forward and Direct Clutch 
Piston Installer 


Speedometer Drive Gear 
Remover 


Speedometer Drive Gear 
Remover Bolts 


Gear Assembly Remover and 
Installer Adapter 


Transmission Holding Fixture 
Holding Fixture Base 
Pump Oil Seal Installer 


Pump Body and Cover 
Alignment Band 


Oil Cooler Pipe Wrench 


Intermediate Clutch Inner Seal 
Protector 


Pump Check Valve Seat 
Installer 


Converter Holding Clamp 


Forward and Direct Clutch Inner 
Seal Protector 


Pump Check Valve Seat 
Remover 


J-8001 
J-21369 
J-21370 


J-5403 
J-21664 


J-8059 
J-21885 


J-6125 
J-21464 


J-4670 
J-21364 


J-8433 
J-5907 


J-6129 


J-6116 
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Dial Indicator Set 
Converter Leak Test Fixture 


Band Apply Pin Selector Gage 
(Use J-21370-5 Pin) 


Snap Ring Pliers (#21) 


Clutch Spring Compressor 
Adapter 


Snap Ring Pliers 


Control Valve Accumulator 
Piston Installer 


Slide Hammer Assemblies 


Extension Housing Oil Seal 
Installer 


Clutch Spring Compressor 


Rear Unit Holding Fixture 
Adapter 


Pulley Puller 

0-300 PSI Pressure Gage 

Rear Clutch Spring 
Compressor 


Rear Unit Holding 
Fixture 


Fe 
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GENERAL DESCRIPTION 


NOTE: The following information pertains 
only to the Fleetwood Eldorado. 


The Turbo Hydra-matic transmission, Fig. 
7-107, used on the Fleetwood Eldorado is a fully 
automatic transmission used for front wheel drive 
applications. 


The Turbo Hydra-matic transmission consists 
primarily of a three-element hydraulic torque 
converter, a dual sprocket and link assembly and 
a compound planetary gear set. Three multiple- 
disc clutches, a sprag unit, a roller clutch unit, 
and two bands provide the friction elements re- 
quired to obtain the desired functions of the com- 
pound planetary gear set, 


The torque converter, the dual sprocket and 
link, the clutches, the sprag and roller clutch, 
couple the engine to the planetary gears, providing 
three forward speeds and reverse, The torque 
converter, when required, will supplement the 
gears by multiplying engine torque. 


The torque converter is of welded construction 
and is serviced as an assembly, The unit is made 
up of two vaned sections, or halves, that face each 
other in an oil filled housing. The pump half of the 
converter is connected to the engine and the 
turbine half is, in effect, connected to the 
transmission. 


The torque converter couples the engine to the 
planetary gear set through the use of a drive 
sprocket, a link assembly, and a driven sprocket, 
Clockwise engine torque turns the drive sprocket 
clockwise, which, in turn, drives the driven 
sprocket in a clockwise direction. This in effect 
is a reverse in the direction of engine torque due 
to the side mounting of the gear unit. 


When the engine makes the converter pump 
revolve, it sends oil against the turbine, making 
it revolve also, The oil then returns in a circular 
flow back to the converter pump, continuing this 
flow as long as the engine is running. 


The converter also has a smaller vaned section, 
called a stator, that funnels the oil back to the 
converter pump through smaller openings, at in- 
creased speed. The speeded up oil directs addi- 
tional force to the engine-driven converter pump, 
thereby multiplying engine torque. 


The stator assembly on all AJ transmissions is 
a variable pitch stator. The stator blades are 
operated at either of two positions; maximum or 
high angle, and minimum or low angle. 


Maximum or high stator angle means greater 
redirection of the oil and increased engine speed 


and torque multiplication for maximum perform- 
ance, At engine idle it reduces the converter’s 
efficiency, reducing ‘‘creep.’’ Minimum or low 
angle results in a more efficient converter for 
cruising operation, 


A hydraulic system pressurized by an internal- 
external type gear pump provides the working 
pressure required to operate the friction ele- 
ments and automatic controls, 


External control connections to the transmis- 
sion are: 


Manual Linkage - To select the desired oper- 
ating range. 


Engine Vacuum - To operate a vacuum modu- 
lator unit, 


12 Volt Electrical Signals - To operate an 
electrical detent solenoid, and the stator solenoid 
used on AJ transmissions, 


Gear or Torque ratios of the transmission are 
as follows: 


First = 2,48:1 gear ratio 
Second = 1,48:1 gear ratio 
Third = 1,0:1 gear ratio 


Reverse = 2.08:1 gear ratio 


Each gear ratio can be multiplied by as much 
as 2, depending upon the slip speed of the con- 
verter pump and turbine, 


A vacuum modulator is used to sense engine 
torque input to the transmission automatically, 
The vacuum modulator transmits this signal to 
the pressure regulator, which controls line pres- 
sure, so that all torque requirements of the 
transmission are met and proper shift spacing 
is obtained at all throttle openings. 


The detent solenoid is activated by a switch at 
the carburetor, When the throttle is opened suf- 
ficiently to close this switch, the solenoid in the 
transmission is activated, causing a downshift at 
speeds below 70 miles per hour. At lower speeds, 
downshifts will occur at lesser throttle openings 
without use of the switch. 


On all cars equipped with the AJ transmission, 
the stator solenoid is activated by a signal from 
the switch at the carburetor, 


The switch at the carburetor changes the stator 
blades from low to high angle above 40° throttle 
opening and below 6° throttle opening. 
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The oil cooler is located in the right hand tank major transmission failure, the converter as- 
of the radiator, The transmission is cooled by sembly should also be replaced and the oil cooler 
directing oil from the converter to the radiator. and lines should be flushed. 


Oil returning from the radiator feeds the trans- 


mission lubrication system, 
¥ The transmission quadrant has six selector po- 


The oil system incorporates an intake pipe and sitions, that enable the driver to control the 
strainer assembly, An internal by-pass in the operation of the transmission under various driv- 
strainer permits increased oil flow during cold ing conditions, The six selector positions appear 
operation when the oil is heavier, The intake pipe on the quadrant in the following sequence, from 
and strainer assembly should be replaced after left to right; P-park, R-reverse, N-neutral 
the first 24,000 miles or two years, whichever DRIVE left, DRIVE right (intermediate) and L-lo. 
occurs first, or in any case where a major trans- The engine can be started in the Park and Neutral 
mission failure has occurred, In the event of a positions only. 
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Fig. 7-107 Turbo-Hydra-Matic Transmission Cutaway 


7-86 TRANSMISSION (516) 


P - Park position positively locks the output 
shaft to the transmission case by means of a 
locking pawl and prevents the vehicle from rolling 
either forward or backward, The engine may be 
started in Park position. 


R - Reverse enables the vehicle to be operated 
in a reverse direction, 


N - Neutral position enables the engine to be 
started and run without driving the vehicle, 


Drive (left) - Drive (left) is used for all nor- 
mal driving conditions and maximum economy. 


Drive (left) has three gear ratios from starting 
to direct drive. Downshifts are available for 
safe passing, by depressing the accelerator pedal, 


Drive (right) - Drive (right) adds performance 
for congested traffic or hilly terrain, This range 
has the same starting ratio as Drive (left), but 
prevents the transmission from shifting above 
second speed to retain acceleration when extra 
performance is desired, Engine braking is pro- 
vided in this range. 


L - Lo range permits operation at a lower 
gear ratio, and should be used where maximum 
torque multiplication is desired, such as in pull- 
ing a heavy load or descending a steep grade, 
When selector lever is moved from Drive to Lo 
range at normal highway speeds, the transmis- 
sion will shift to second gear and remain in 
second gear until vehicle speed is reduced to the 
normal 2-1 downshift speed. The transmission 
will then shift to first gear and remain in first 
gear regardless of vehicle or engine speed, until 


Fig. 7-108 Pressure Control 


selector lever is moved back into either of the 
Drive positions, 


Pressure Control 


The transmission is controlled automatically by 
a hydraulic system, Fig. 7-108. Hydraulic pres- 
sure is supplied by the transmission oil pump, 
which is engine driven, Main line pressure is 
controlled by a pressure regulator valve train 
located in the transmission case and by the vac- 
uum modulator which is connected to engine 
vacuum, The pressure regulator controls line 
pressure automatically, in response to a pressure 
signal from a modulator valve. In such a way that 
the torque requirements of the transmission 
clutches are met and proper shift spacing is ob- 
tained at all throttle openings. 


(517) TRANSMISSION 7-87 


HYDRAULIC SYSTEM DESCRIPTION 


To control line pressure properly, a modulator 
pressure is used which varies in the same manner 
as torque input to the transmission, Since the 
torque input to the clutches is the product of 
engine torque and converter ratio, modulator 
pressure must compensate for changes in either 
or both of these. 


To meet these requirements, modulator pres- 
sure is regulated by engine vacuum, which is an 
indicator of engine torque and carburetor open- 
ing, It will decrease with an increase in vehicle 
speed to compensate for the changing converter 
torque ratio, by virtue of the governor pressure 
influence, 


Vacuum Modulator Assembly 


The engine vacuum signal is received by the 
vacuum modulator, Fig. 7-109, which consists of 
an evacuated metal bellows, a diaphragm and a 
spring. These are so arranged that the bellows 
and spring apply a force that acts on the modula- 
tor valve so that it increases modulator pressure. 
Engine vacuum and a spring opposite the bellows 
and spring to control modulator pressure. 


To reduce the effect of altitude on shift points, 
the effective area of the diaphragm is different 
than that of the bellows, Atmospheric pressure 
acts on the resulting differential area to reduce 
modulator pressure, 


Governor Assembly 


The vehicle speed signal to the transmission is 
supplied by the governor, which is driven by the 
output flange, The governor consists of flyweights 
and a regulator valve. Centrifugal force of the 
flyweights is imposed on the regulator valve, 
causing it to regulate a pressure signal that in- 
creases with speed. 


ENGINE VACUUM EXHAUST DETENT = 


GOVERNOR —— 


Fig. 7-109 Vacuum Modulator Assembly 


Governor pressure acts on the modulator valve 
to cause modulator pressure to decrease as ve- 
hicle speed increases, 


Functions of Valves and 
Hydraulic Control Units 


The valves in the Turbo Hydra-matic trans- 
mission used on the Cadillac Eldorado function 
and are located identically to their corresponding 


EXHAUST 


STATOR 
SOLENOID 


Fig. 7-110 Stator Valve High Angle 


EXHAUST 


STATOR 
SOLENOID 


STATOR SIGNAL 


Fig. 7-111 Stator Valve Low Angle 


ET 


valves in the regular Turbo Hydra-matic trans- 
mission with the following exceptions: 


1, The pressure regulator valve is located in 
the transmission case, The valve functions as a 
regulator of line pressure. The bottom pan must 
be removed to service this valve located in the 
right rear corner of the case valve body mounting 
pad. 


2, The stator valve is located in the control 
valve assembly, The stator solenoid is located 
just left of front center on the case valve body 
mounting pad, 


When the stator solenoid is activated, stator 
signal oil is exhausted from the stator feed line. 


7-88 TRANSMISSION (518) 


This allows drive oil to overcome a spring pres- 
sure and move the valve, This in turn, allows 
stator signal oil to exhaust from the stator piston, 
which then moves to high angle, Fig. 7-110. 


When the stator solenoid is NOT activated, 
drive oil and spring pressure keep the stator 
valve closed and the stator piston in its normal 
low angle position, Fig, 7-111. 


3. The modulator valve has a case to valve 
bushing in which it operates. 


4, The governor is mounted with a clip, an 
external stamped housing, and a square cut O-ring 
seal, 


PARK OR NEUTRAL—ENGINE RUNNING 
POWER FLOW 


Forward Clutch - Released 


Roller Clutch - Ineffective 


Direct Clutch - Released 


Front Band - Released 


Rear Band - Released 
Intermediate Clutch - Released 
Intermediate Sprag - Ineffective 


In Neutral or Park no bands or clutches are 
applied, therefore no power is transmitted, 


OIL FLOW (Fig. 7-112) 


Whenever the engine is running at idle with the 
selector lever in ‘'P’’ or ‘‘N’’, oil from the pump 
is directed to the: 

1. Converter 

a. Oil Cooler 
b, Lubrication System 
2, Vacuum Modulator Valve 
a. Pressure Regulator Boost Valve 
b, 1-2 Accumulator and Primary Valves 
c., Detent Valve 
d. 3-2 Valve 
e, 2-3 Shift Valve Train 
f. 1-2 Shift Valve Train 
3. Manual Valve 
4, Detent Solenoid 
5. Detent Valve 


6. Front Servo Piston (Neutral only) 


Cooling and Lubrication 


Oil flows from the pump to the pressure regu- 
lator valve which regulates pump pressure, When 
the pump output exceeds the demand of line pres- 
sure, oi] from the pressure regulator is directed 
to the converter feed passage to fill the converter, 
Oil from the converter is directed to the trans- 
mission cooler. Oil from the cooler is directed 
to the transmission lubrication system, 


Line pressure acts on the: 

1, Manual Valve 

2. Detent Valve 

3. Detent Solenoid 

4. Modulator Valve 

Line pressure at the modulator valve is regu- 
lated to a pressure called modulator oil, which 
acts on the pressure boost valve, 1-2 accumu- 
lator and primary valves, and passes through the 


detent valve and 3-2 valve to the 1-2 and 2-3 
valve trains. 


Summary 


The converter is filled, All clutches and bands 
are released, The transmission is in Neutral, 
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7-90 TRANSMISSION (520) 
in ne i ee | 


DRIVE LEFT AND RIGHT—FIRST SPEED 
POWER FLOW (Fig. 7-113) 


Forward Clutch - Applied 
Roller Clutch - Effective 
Direct Clutch - Released 
Front Band - Released 

Rear Band - Released 
Intermediate Clutch - Released 


Intermediate Sprag - Ineffective 


With the selector lever in either Drive Range, 
the forward clutch is applied. This delivers tur- 
bine torque to the drive sprocket, through the 
link assembly to the driven sprocket and main- 
shaft and turns the rear internal gear in a coun- 
terclockwise direction, (Converter torque ratio 
= approximately 2:1 at stall.) 


Counterclockwise motion of the rear internal 
gear causes the rear pinions to turn counter- 
clockwise to drive the sun gear clockwise, In 
turn, the sun gear drives the front pinions coun- 
terclockwise, thus turning the front internal gear, 
output carrier, and output flange counterclockwise 
in a reduction ratio of approximately 2, 48:1. 
Reaction of the front pinions against the front 
internal gear is taken by reaction carrier and 
roller clutch assembly to the transmission case, 
(Approximate stall ratio - 5:1), 


Fig. 7-113 Drive Range - First Gear 


OIL FLOW (Fig. 7-114) 


When the selector lever is moved to either 
Drive position, the manual valve is repositioned 
to allow line pressure to enter the drive circuit. 
Drive oil then flows to the: 


Forward Clutch 

Stator Solenoid and Stator Valve 
1-2 Shift Valve 

Governor Assembly 


1-2 Accumulator Valve 


“ee & by 


Detent Regulator Valve 
Basic Control 


Drive oil is directed to the forward clutch 
where it acts on two areas of the clutch piston 
to apply the forward clutch. The first, or inner 
area, is fed through an unrestricted passage. The 
outer area is fed through an orifice to insure a 
smooth shift into Drive. 


Drive oil at the governor assembly is regulated 
to a variable pressure. This pressure increases 
with vehicle speed and acts against the ends of 
the 1-2 and 2-3 shift valves and an area on the 
modulator valve. 


Drive oil is also regulated to another variable 
pressure at the 1-2 accumulator valve. This 
pressure is controlled by modulator oil and is 
directed to the rear accumulator piston, In addi- 
tion, to maintain the lower pressure in the 1-2 
accumulator passage, the 1-2 accumulator valve 
intermittently uncovers the lo oil passage and oil 
is exhausted at the manual valve. 


Summary 


The converter is filled and the stator blades 
are at either high or low angle, depending upon 
throttle position, The forward clutch is applied. 
The transmission is in first gear. 
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7-92 TRANSMISSION (522) 


DRIVE (LEFT)—SECOND SPEED 
POWER FLOW (Fig. 7-115) 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Released 
Front Band - Released 

Rear Band - Released 
Intermediate Clutch - Applied 


Intermediate Sprag - Effective 


In second speed, the intermediate clutch is 
applied to allow the intermediate sprag to hold 
the sun gear against clockwise rotation, Turbine 
torque through the forward clutch is now applied 
through the drive sprocket, link assembly and 
driven sprocket to the mainshaft to the rear 
internal gear in a counterclockwise direction, 
Counterclockwise rotation of the rear internal 
gear turns the rear pinions counterclockwise 
against the stationary sun gear. This causes the 
output carrier and output flange to turn counter- 
clockwise in a reduction ratio of approximately 
1,48:1. 


NOTE: Further reduction is possible, at 


provided by the converter, 


Fig. 7-115 Drive (Left) - Second Gear 


OIL FLOW (Fig. 7-116) 


As both vehicle speed and governor pressure 
increase, the force of governor oil acting on the 
1-2 shift valve will overcome the force of regu- 
lated modulator oil pressure and the 1-2 valve 
spring. This allows the 1-2 shift valve to open, 
permitting drive oil to enter the intermediate 
clutch passage, 


Intermediate clutch oil from the 1-2 shift valve 
is directed to the: 

1. Intermediate Clutch 

2. Rear Servo Accumulator 

3. Front Servo Accumulator 


4, 2-3 Shift Valve 


Basic Control 


Intermediate clutch oil from the 1-2 shift valve 
seats a one-way check ball and flows through an 
orifice to the intermediate clutch. At the same 
time, intermediate clutch oil moves the accumu- 
lator piston against the 1-2 accumulator oil and 
accumulator spring to maintain controlled pres- 
sure in the clutch during a 1-2 shift for a smooth 
clutch apply. Intermediate clutch oil seats a 
second one-way check ball and flows to the front 
servo and accumulator pistons, Intermediate 
clutch oil is also directed to a land of the 2-3 
shift valve. 


Summary 


The forward and intermediate clutches are 
applied. The transmission is in second speed, 
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7-94 TRANSMISSION (524) 
NCD 


DRIVE (LEFT)—THIRD SPEED 
POWER FLOW (Fig. 7-117) 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Applied 
Front Band - Released 

Rear Band - Released 
Intermediate Clutch - Applied 


Intermediate Sprag - Ineffective 


In direct drive, engine torque is transmitted 
from the converter to the drive sprocket, through 
the link assembly, to the driven sprocket and 
through the forward clutch to the mainshaft and 
rear internal gear, Because the direct clutch is 
applied, equal power is transmitted to sun gear 
shaft and sun gear. Since both sun gear and in- 
ternal gears are now turning at the same speed, 
the planetary gear set is essentially locked and 
turns as one unit in direct drive or a ratio of 1:1, 


Fig. 7-117 Drive (Left) - Third Gear 


OIL FLOW (Fig. 7-118) 


As vehicle speed and governor pressure in- 
crease, force of governor oil acting on the 2-3 
shift valve overcomes the force of 2-3 shift valve 
spring and modulator oil, This allows the 2-3 
shift valve to move, feeding intermediate clutch 
oil to the direct clutch passage, 


Direct clutch oil from the 2-3 shift valve is 
directed to the: 


1. Direct Clutch 
2. Front Accumulator Piston 


3. 3-2 Valve 


Basic Control 


Direct clutch oil from the 2-3 shift valve flows 
past a one-way check valve to the inner area of 


the direct clutch piston to apply the direct clutch, 
Simultaneously, direct clutch oil is fed to the 
front accumulator piston. Pressure of the direct 
clutch oil, combined with the accumulator spring, 
moves the accumulator and servo pistons against 
servo oil. This acts as an accumulator for a 
smooth direct clutch apply. 


Direct clutch oil is also supplied to the 3-2 
valve to move the valve against modulator pres- 
sure, This cuts off modulator oil to the 1-2 regu- 
lator and 2-3 modulator valves and allows the 
transmission to utilize the torque multiplying 
characteristics of the variable pitch converter, 


Summary 


The forward, intermediate and direct clutches 
are applied. The transmission is in third gear 
(direct drive. ) 
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7-96 TRANSMISSION (526) 
Ss a eee 


PART THROTTLE 3-2 DOWNSHIFT 
POWER FLOW 


Forward Clutch - Applied 

Roller Clutch - Ineffective 

Direct Clutch - Released in 2nd 
Direct Clutch - Applied in 3rd 

Front Band - Released 

Rear Band - Released 

Intermediate Clutch - Applied 
Intermediate Sprag - Effective in 2nd 


Intermediate Sprag - Ineffective in 3rd 


In second speed, Fig. 7-115, the intermediate 
clutch is applied to allow the intermediate sprag 
to hold the sun gear against clockwise rotation, 
Turbine torque through the drive sprocket, link 
assembly and driven sprocket to the forward 
clutch is now applied through the mainshaft to the 
rear internal gear in a counterclockwise direction, 


Counterclockwise rotation of the rear internal 
gear turns the rear pinions counterclockwise 
against the stationary sun gear, This causes the 
output carrier and output flange to turn counter- 
clockwise in a reduction ratio of approximately 
1, 48:1, 


OIL FLOW (Fig. 7-119) 


A part throttle 3-2 downshift can be accom- 
plished below approximately 30 mph by depressing 
the accelerator far enough to raise modulator 
pressure to approximately 81 psi, Modulator 
pressure and the 3-2 valve spring will move the 
3-2 valve against direct clutch oil and allow mod- 


ulator oil to act on the 2-3 modulator valve, 
moving it against the 2-3 shift valve and governor 
oil, Shifting the transmission to second speed, as 
the direct clutch oil passages are open to exhaust 
through lo-oil passages. 
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7-98 TRANSMISSION (528) 
rere a aparece 


DETENT 3-2 DOWNSHIFT 
POWER FLOW 


Forward Clutch - Applied 

Roller Clutch - Ineffective 

Direct Clutch - Released in 2nd 
Direct Clutch - Applied in 3rd 

Front Band - Released 

Rear Band - Released 

Intermediate Clutch - Applied 
Intermediate Sprag - Effective in 2nd 


Intermediate Sprag - Ineffective in 3rd 


In second speed, Fig. 7-115, the intermediate 
clutch is applied to allow the intermediate sprag 
to hold the sun gear against clockwise rotation, 
Turbine torque through the drive sprocket, link 
assembly and driven sprocket to the forward 
clutch is now applied through the mainshaft to 
the rear internal gear in a counterclockwise 
direction, 


Counterclockwise rotation of the rear internal 
gear turns the rear pinions counterclockwise 
against the stationary sun gear, This causes the 
output carrier and output flange to turn counter- 
clockwise in a reduction ratio of approximately 
1. 48:1. 


OIL FLOW (Fig. 7-120) 


While operating at speeds below approximately 
70 mph a forced or detent 3-2 downshift is pos- 
sible by depressing the accelerator to 60° throttle 
opening. This energizes the switch at the carbu- 
retor and actuates the detent solenoid. The detent 
solenoid opens an orifice that allows line oil at 
the detent valve to be exhausted, thus permitting 
the detent regulator valve to operate. Line oil 
acting on the detent valve and solenoid is sup- 
plied by a small orifice. 


Drive oil on the detent regulator valve is then 
regulated to a pressure of approximately 70 psi 
and called detent oil. Detent oil is then routed 
to the: 

1, Modulator passages 

a, 3-2 Valve 
b, 2-3 Modulator Valve 
c, 1-2 Detent Valve 


2, Detent Passages 


a. 1-2 Regulator Valve 

b, 2-3 Modulator Valve 

c, 1-2 Primary Accumulator Valve 
d. Modulator Valve 


Detent oil in the modulator passage and at the 
2-3 modulator valve will close the 2-3 shift valve, 
shifting the transmission to second gear, 


Detent 2-1 Downshift 


A detent 2-1 downshift can also be accomplished 
below approximately 20 mph because detent oil 
is directed to the 1-2 regulator valve, This allows 
detent oil to act on the 1-2 regulator, and 1-2 
detent valve to close the 1-2 shift valve, shifting 
the transmission to first gear, 


Detent oil is also directed to the modulator 
valve to prevent modulator pressure from regu- 
lating below 70 psi at high speeds or at high 
altitudes, 
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7-100 TRANSMISSION (530) 


DRIVE (RIGHT)—SECOND SPEED 
POWER FLOW (Fig. 7-121) 


Forward Clutch - Applied 
Roller Clutch - Ineffective 
Direct Clutch - Released 
Front Band - Applied 

Rear Band - Released 
Intermediate Clutch - Applied 


Intermediate Sprag - Effective 


In second speed, the intermediate clutch is 
applied to allow the intermediate sprag to hold the 
sun gear against clockwise rotation, Turbine 
torque through the drive sprocket, link assembly 
and driven sprocket to the forward clutch is now 
applied through the mainshaft to the rear internal 
gear in a counterclockwise direction. 


Counterclockwise rotation of the rear internal 
gear turns the rear pinions counterclockwise 
against the stationary sun gear, This causes the 
output carrier and output flange to turn counter- 
clockwise in a reduction ratio of approximately 
1, 48:1. 


in second speed - Drive (right), engine braking 
is provided by the front band as it holds the sun 
gear fixed, Without the band applied, the sun gear 
would overrun the intermediate sprag. 


Fig. 7-121 Drive (Right) - Second Gear 


OIL FLOW (Fig. 7-122) 


When the selector lever is in Drive (right), 
intermediate oil from the manual valve is di- 
rected to the: 


l. Pressure Boost Valve 
2. 2-3 Shift Valve 


Intermediate oil at the boost valve will increase 
line pressure to 150 psi, This increased inter- 
mediate oil pressure at the 2-3 shift valve will 
close the 2-3 shift valve, regardless of car speed, 


For engine braking the front band is applied by 
exhausting servo oil at the manual valve, This 
allows intermediate clutch oil, acting on the servo 
piston, to move the piston and apply the front 
band, Once the transmission is in second speed - 
Drive (right), it cannot upshift to third gear. 


Summary 
The forward and intermediate clutches and 


front band are applied, The transmission is in 
second gear - Drive (right), 
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7-102 TRANSMISSION (532) 


LO RANGE—FIRST SPEED 
POWER FLOW (Fig. 7-123) 


Forward Clutch - Applied 
Roller Clutch - Effective 
Direct Clutch - Released 
Front Band - Released 

Rear Band - Applied 
Intermediate Clutch - Released 


Intermediate Sprag - Ineffective 


With the selector lever in Lo range, the forward 
clutch is applied, This delivers turbine torque, 
through the drive sprocket, link assembly and 
driven sprocket, to the mainshaft and turns the 
rear internal gear in a counterclockwise di- 
rection, (Converter torque ration = approximately 
2,00:1 at stall.) 


Counterclockwise motion of the rear internal 
gear causes the rear pinions to turn counterclock- 
wise to drive the sun gear clockwise. In turn, the 
sun gear drives the front pinions counterclock- 
wise, thus turning the front internal gear, output 
carrier, and output flange counterclockwise in a 
reduction ratio of approximately 2.48:1. The re- 
action of the front pinions against the front in- 
ternal gear is taken by the reaction carrier and 
roller clutch assembly to the transmission case. 
(Total stall ratio = approximately 5.00:1.) 


Downhill or overrun braking is provided in 
Lo range by applying the rear band, as this 
prevents the reaction carrier from overrunning 
the Lo roller clutch. 


Fig. 7-123 Lo Range ~ First Gear 


OIL FLOW (Fig. 7-124) 


Maximum downhill braking can be attained at 
speeds below 40 mph, with the selector lever in 
Lo position as this directs Lo oil from the manual 
valve to the: 

1, Rear Servo 

2. 1-2 Accumulator Valve 


3. Detent Regulator Valve 


4, 1-2 Shift Valve 


Basic Control 


Lo oil flows past a ball check to the apply side 
of the rear servo piston and to the 1-2 accumu- 
lator valve to raise the 1-2 accumulator oil to 
line pressure for a smooth band apply. 


Lo oil acts on the detent regulator valve, Com- 


bined with the detent spring, Lo oil holds the 
detent valve against line oil acting on the detent 
valve, causing drive oil to flow through the detent 
regulator valve into the detent and modulator 
passages, Modulator and detent oil at line pres- 
sure acting on the 1-2 regulator and 1-2 detent 
valve overcomes governor oil on the 1-2 shift 
valve at any vehicle speed below approximately 
40 mph, and the transmission will shift to first 
gear, Oil also acts on a small area of the 1-2 
shift valve to prevent the 2-1 shift occuring at 
too high a vehicle speed, 


In first speed - Lo range, the transmission can- 


not upshift to second speed regardless of vehicle 
or engine speed, 


Summary 


The forward clutch and rear band are applied. 
The transmission is in first speed - Lo range. 
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REVERSE 
POWER FLOW (Fig. 7-125) 


Forward Clutch - Released 
Roller Clutch - Ineffective 
Direct Clutch - Applied 

Front Band - ‘Released 

Rear Band - Applied 
Intermediate Clutch - Released 


Intermediate Sprag - Ineffective 


In Reverse, the direct clutch is applied to direct 
turbine torque through the drive sprocket, link 
assembly and driven sprocket to the sun gear 
shaft and sun gear, The rear band is applied, 
holding the reaction carrier, 


Counterclockwise torque to the sun gear causes 
the front pinions and front internal gear to turn 
clockwise in reduction, The front internal gear is 
connected directly to the output flange, thus pro- 
viding the reverse output gear ratio of approxi- 
mately 2,08:1, The reverse torque multiplication 
at stall (converter and gear ratios) is approxi- 
mately 4,00:1. 


Fig. 7-125 Reverse 


OIL FLOW (Fig. 7-126) 


When the selector lever is moved to the Re- 
verse position, the manual valve is positioned to 
allow line pressure to enter the reverse circuit. 
Reverse oil then flows to the: 

1, Direct Clutch 

2, 2-3 Shift Valve 


3, Rear Servo Piston 


4, Pressure Boost Valve 


Basic Control 


Reverse oil from the manual valve flows to the 


large area of the direct clutch piston and to the 
2-3 shift valve. From the 2-3 shift valve, it enters 
the direct clutch passage and is directed to the 
small area of the direct clutch piston to apply 
direct clutch, 


Reverse oil flows to the rear servo and acts 
on the servo piston to apply the rear band, Re- 
verse oil also acts on the pressure boost valve 
to boost line pressure, 


Summary 


The direct clutch and the rear band are ap- 
plied, The transmission is in Reverse. 
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SECOND 
OVER RUN 
(FRONT) BAND 


INTERMEDIATE 
CLUTCH 
DIRECT 
INTERMEDIATE CLUTCH 
SPRAG 


REVERSE 
(REAR) 
BAND 


ROLLER 
CLUTCH 


SELECTOR|| PUMP |FORWARD] DIRECT |2ND OVERRUN INT. INT. ROLLER REV. 
POSITION |] PRESSURE} CLUTCH | CLUTCH BAND CLUTCH SPRAG CLUTCH BAND 


70- } 70-150 | 


DRIVE 1 70-150 OFF OFF 
LEFT : 70-150 a OFF 
70-150 OFF 


DRIVE 1 150 ON OFF OFF 
RIGHT 2 150 ON OFF ON 
OFF 
ON 


Fig. 7-127 Band, Sprag and Clutch Application Chart 
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SERVICE INFORMATION 


NOTE: The following information is applic- matic transmission used on the Fleetwood El- 
able to the Fleetwood Eldorado only. Where dorado are identical to the procedures given in 
service procedures are similar to the Turbo Note 1, with the following exceptions: 
Hydra-matic transmission used on other 1967 
Cadillac models, reference will be made to the 1, Figures 7-128 through 7-131 are to be used 
appropriate note in the forward part of this in place of Figure 7-20 and 7-21 when diagnosing 
section. a Fleetwood Eldorado Turbo MHydra-matic 

transmission, 
19. Turbo Hydra-Matic Diagnosis 
2, Transmission Noise - Sprocket and Link 
The diagnosis procedures for the Turbo Hydra- Assembly, 
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Fig. 7-128 Lubrication Chart 
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Fig. 7-129 Case Oil Passages - Front View and Bottom View 
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Fig. 7-130 Pump Cover Oil Passages 


a, Link assembly too long. Sounds similar to 
pop corn popping, (There will be a rough burr 
along the teeth of the drive sprocket if the link 
assembly is too long), Replace sprocket and link 
assembly, 


b, Drive or Driven sprocket teeth damaged. 


c, Engine mounts worn or damaged, 


20. Fluid Leakage Precautions 
The fluid leakage precautions are listed in 


21. Points of Possible Oil Leaks 


When checking for oil leaks, first determine 
whether leak originates from transmission or 


DRAINBACK 
TROUGH 


GOVERNOR 
RETURN 
(.100 ORIFICE 


Fig. 7-131 Governor Oil Passages 


engine, The original factory fill fluid in the trans- 
mission is formulated with a red aniline dye to 
assist in locating leaks, If the color of the dye 
cannot be detected in the transmission fluid, add 
a red aniline dye preparation to the fluid, Red 
dye appearing in the leaking oil will give positive 
identification as to the location of the leak, 


If oil leak is found to be in transmission, check 
for leak in following areas: 


a. Rear End 


Ir will be necessary to remove converter cover 
to determine location of leaks at rear end, To 
correct leaks at rear end, it will be necessary to 


remove transmission from car, 


1, Pump oil seal leak - Check pump oil seal to 
make certain it is correctly installed and ‘not 
damaged. 


When installing a new pump oil seal, make cer- 
tain that bore is free from foreign material and 
that garter spring on seal is correctly positioned. 
Check finish of converter neck and bearing 
surface in pump body. 

2. Pump assembly-to-case O-ring damaged, 

3. Converter - Inspect converter for indica- 
tions of leakage. See Note 15 for checking 
procedure, 

4, Vent fitting damaged, 

b. Cover and Plate Assembly Sprocket Housing Leak 


1, Attaching bolts not correctly torqued, 


2. Housing to case gasket improperly installed 
or damaged, 


3. Housing to case gasket face not flat, 


ee 
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c. Final Drive to Transmission Leak 
1, Attaching bolts not correctly torqued, 


2, Final drive to transmission gasket improp- 
erly installed or damaged. 


3, Mounting surfaces not flat, 


d. Transmission Case 


1. Speedometer driven gear housing retainer 
attaching screw loose, Tighten to 18 foot-pounds, 


2. Speedometer driven gear housing O-ring or 
lip seal damaged, 


3. Governor cover bale-type attaching retainer 
not tight. 


4. Damaged governor O-ring. 

5. Solenoid connector terminal O-ring damaged, 
6. Manual shaft O-ring damaged. 

7. Vacuum modulator damaged. 


8, Vacuum modulator retainer screw loose, 
Tighten to 18 foot- pounds, 


9, Vacuum modulator diaphragm damaged, Dis- 
connect vacuum line on vacuum modulator; if red 
transmission fluid appears on vacuum side, modu- 
lator is defective. 


NOTE: If transmission is found to be con- 
sistently low on oil, check vacuum modulator to 
make certain diaphragm has not ruptured. Apply 
suction to vacuum tube and check for leaks, A 
ruptured diaphragm would allow transmission 
oil to be drawn into intake manifold and vac- 
uum line, Usually the exhaust will be exces- 
sively smoky due to transmission oil added to 
the combustion, 


10, Bottom pan gasket damaged. 


11. Bottom pan attaching screws loose, Tighten 
to 12 foot- pounds. 


12, Line pressure plug not tight. Tighten to 
10 foot- pounds, 


13, Porous or cracked casting. 


14, Vent pipe 
a, Transmission over- filled, 
b. Water in oil 


c, Pump to case gasket mispositioned, 


d. Foreign material between pump and case, 
or between pump cover and body, 


e, Case - Porous, pump face improperly 
machined, 


f. Pump - Shy of stock, porous, 


e. Oil Cooler Pipe Connections 

1, Outside oil cooler pipe connections improp- 
erly installed or damaged, Also connectors in 
radiator and transmission, 

2, Oil cooler pipe connections not tight. Tight- 
en to 28 foot-pounds at transmission and 40 
foot- pounds at radiator, 

3, Flare on oil cooler pipes damaged at radia- 
tor or transmission. 


f. Filler Pipe 


1. O-ring damaged or improperly installed on 
pipe. 


2, Filler pipe not fully seated in case, 


g. Internal Leaks 


It will be necessary to remove bottom pan to 
determine location of internal leaks, 


1, Governor pipes damaged. 


2, Rear servo cover attaching screws not tight. 
Tighten to 18 foot-pounds, 


3, Rear servo cover gasket damaged, 


4, Control valve assembly-to-spacer or case 
gaskets damaged, 


5. Control valve assembly attaching screws 
loose. Tighten to 8 foot-pounds. 


6, Solenoid gaskets damaged, 


7. Solenoid attaching screws loose, Tighten to 
8 foot- pounds, 


8. Intake pipe O-ring damaged, 


9, Rear servo square cut O-ring improperly 
installed or damaged, 


22. Manual Linkage Adjustment 
(Fig. 7-132) 


1, Loosen adjusting screw on relay bracket, 
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Fig. 7-132 Adjusting Manual Linkage 


2, Pull relay rod up to position transmission 
shift valve in Park, then push rod down to the 
third (Neutral) step, Make sure rod is centered 
in this detent position, 


3. Position selector lever in Neutral against 
quadrant stop in steering column, 


4, Tighten relay rod adjusting screw, making 
sure shift lever is held against Neutral stop while 
this operation is being performed, 


5. Check operation of selector lever by per- 
forming the following steps: 


a, Lift lever and move to Neutral detent, (This 
is the detent in the transmission.) Release the 
lever and check to make sure that the lever is not 
riding up on top of the Neutral stop nor has 
excessive clearance to it, 


b. Move lever to Drive detent, There should be 
a slight travel of the lever beyond this detent until 
the drive stop in the steering column is reached, 


c. Move lever to Reverse detent and check as in 
b above, 


NOTE: Whenever linkage is readjusted, 
check for proper operation of neutral safety 
switch, 


23. Transmission Downshift 
Switch Adjustment 


The procedure for adjusting the transmission 
downshift switch is described in Note 5, 


24. Stator and Downshift Solenoid 
Circuit Check 


The procedure for checking the stator and 
downshift solenoid circuits is described in Note 6, 


25. Checking and Adding Fluid 


CAUTION: Car level and oil temperature are 
particularly important when checking fluid level 
on a Turbo Hydra-matic transmission, Careful 
attention to the following procedures is neces- 
sary in order to determine the actual fluid 
level, 


a. Turbo Hydra-Matic Oil Recommendations 


Whenever fluid is added, use only Type ‘‘A’’ 
Transmission Fluid, designated AQ-ATF, followed 
by three or four numerals and the suffix letter 
“A’’, Only a fluid bearing the suffix letter ‘‘A’”’ 
in its designation should be used, as this indicates 
a superior grade of transmission fluid, 


The transmission dipstick and filler tube on the 
1967 Fleetwood Eldorado is located under the 
hood at the left center side of the engine, 


The bottom pan should be drained every 24,000 
miles or 2 years, whichever occurs first, and 
fresh fluid added to obtain the proper level on the 
dipstick, Fig. 7-133, For cars subjected to heavy 
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Fig. 7-133 Transmission Oil Level (693 Only) 
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city traffic during hot weather, or in commercial 
use, when the engine is regularly idled for pro- 
longed periods, the bottom pan should be drained 
every 12,000 miles, 


The oil intake system incorporates an intake 
pipe and strainer assembly that should be re- 
placed after the first 24,000 miles or 2 years, 
whichever occurs first, In any case of a major 
transmission failure, the strainer assembly must 
be replaced, 


b. Checking and Adding Fluid 


Fluid level should be checked at every engine 
oil change. The full ‘‘F’’ and ‘‘ADD’’ dimple 
marks on the transmission dipstick indicate one 
pint difference. Correct fluid level is determined 
at normal operating temperature (180°F - 190°F), 
Careful attention to transmission oil temperature 
is necessary, as proper fluid level at low operat- 
ing temperatures will be below the ‘‘ADD’’ mark 
on the dipstick, Fig, 7-133, and proper fluid level 
at higher operating temperatures will rise above 
the full ‘‘F’’ mark, Fluid level must always be 
checked with car on level surface, and with engine 
running to make certain converter is full, To 
determine proper fluid level, proceed as follows: 


1. Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park ‘‘P”’ 
position, 


2, Reduce engine speed to slow idle and check 


fluid level, 


3, With engine running, add fluid, if necessary, 
to bring to proper level, Fig. 7-133, 


CAUTION: Do not overfill, as foaming might 
occur when fluid heats up. If fluid level is too 
low, especially when cold, complete loss of 
dirve may result after quick steps, Extremely 
low fluid levels will result in damage to the 
transmission, 


c. Draining Bottom Pan and Replacing Intake 
Pipe and Strainer Assembly 


To drain bottom pan only, eliminate steps 4 and 
5. 


1, Raise car on hoist or place on jack stands, 
and provide container to collect draining oil, 


2, Remove bottom pan and gasket, Discard 
gasket. 


3. Drain fluid from bottom pan, Clean pan 
with solvent and dry thoroughly with clean com- 
pressed air, 


4, Remove intake pipe and strainer assembly, 
Remove and discard intake pipe O-ring. 


5. Install new intake pipe O-ring into pipe bore 
in transmission case and install new intake pipe 
and strainer assembly, 


6. Install new gasket on bottom pan and install 
bottom pan, Tighten bottom pan attaching screws 
to 12 foot- pounds, 


7, Lower car and add 5 quarts of transmission 
fluid through filler tube when replacing intake 
pipe and strainer assembly. When draining bottom 
pan only, add 4 quarts of transmission fluid, 


8, Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park ‘‘P’’ 
position, 


9, Reduce engine speed to slow idle and check 
fluid level, Add fluid to bring to proper level, 
Fig, 7-133. 


d. Adding fluid to Fill Dry Transmission and 
Converter Assembly 


The fluid capacity of the Turbo Hydra-matic 
transmission and converter assembly is approxi- 
mately 13 quarts, but correct level is determined 
by mark on dipstick rather than by amount added, 
It is important that proper level be maintained, 
In cases of transmission overhaul, when a com- 
plete fill is required, including converter, proceed 
as follows: 


1. Add 9 quarts of transmission fluid through 
filler tuhe, 


2, Operate engine at 800 rpm for approximately 
1-1/2 minutes with selector lever in park ‘‘Pp”’ 
position, 


3. Reduce engine speed to slow idle, 


4, Check fluid level and add additional fluid to 
bring to proper level, Fig, 7-133, 


e. Sprocket Housing Cover Removal 


If the sprocket housing cover is removed, add 
transmission oil as described in Note b, 


26. Towing Instructions 


1967 Cadillac Fleetwood Eldorado cars cannot 
be started by pushing, and this procedure should 
never be attempted, If the car cannot be started 
in the normal manner or by the use of jumper 
cables, it should be towed to the nearest author- 
ized service facility, 


It is recommended that the car be towed with 
the front wheels off the ground. The car can be 
towed, however, with the rear wheels off the 
ground, if there is damage to the rear wheel area, 
In this event, the selector lever should be placed 
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in Neutral ‘‘N’’ position, and the véhicle towed at 
speeds not to exceed 35 mph for distances up to 
50 miles. 

Before towing, check transmission fluid level. 
Fluid level must be above full mark on the dip- 
stick with engine ‘‘OFF’’, Always tow car with 
transmission shift lever in Neutral position, 

If tow requires raising front or rear of car, 
wheels should be lifted just slightly off the ground, 
When towing with rear wheels raised, tie down 


steering wheel with front wheels in straight ahead 
position, 


27. Units That Can Be Removed with 
Transmission in Car 


The following units can be removed from the 
transmission without removing transmission from 
car. 

While the detailed procedure for removing each 
of the units is not outlined separately, the pro- 
cedures covered under the transmission disas- 
sembly and assembly will apply. 

a. Governor Assembly 

Removal - Note 30b 

Disassembly - Note 3lk 

Installation - Note 31k 
b. Speedometer Driven Gear Assembly 

Removal - Note 30c 


Installation - Note 31k 


c. Intake Pipe and Strainer Assembly 
and Bottom Pan 


Removal - Note 30d 


Installation - Note 31j 


d. Control Valve Assembly, Governor Pipes, Detent 
Spring and Roller Assembly, Stator Solenoid 
and Check Balls 

Removal - Note 30f 


Disassembly - Note 3li 


Installation - Note 3li 


e. Vacuum Modulator and Valve 
Removal - Note 30a 


Installation - Note 31j 


f. Pressure Regulator 
Removal - Note 30e 
Installation - Note 31j 


g. Front Servo and Rear Servo and 
Accumulator Assembly 


Removal - Note 30g 
Disassembly - Note 31h 
Installation - Note 31h 


h. Detent Lever, Manual Shaft, and 
Parking Linkage 


Removal - Note 30i 


Installation - Note 3lh 


28. Transmission Removal and 
Installation (Fig. 7-134) 


a. Removal 


1, Disconnect negative battery cable. 


2, Remove hood assembly as described in Sec- 
tion 11, Note 2, 


3, Remove transmission dip stick. 


4, Remove bolt securing filler tube bracket to 
exhaust manifold and remove filler tube. 


5. Remove and discard O-ring on filler tube, 


6. Remove bolts at locations ‘‘A’’, ‘‘B’’ and 
“C”’, securing final drive case to transmission, 


7, Disconnect speedometer cable from governor 
assembly, 


8. Disconnect oil cooler pipes at transmission 
and at radiator, using Oil Cooler Pipe Wrench, 
J-21477, Cap pipes and plug connector holes in 
transmission and radiator, 


9. Remove bolt securing cooler pipe bracket to 
final drive bracket and position pipes outboard of 
governor assembly. 


10, Remove nut at location ‘‘H’’, securing final 
drive case to transmission. 


11. Remove bolts at locations ‘‘I'’, ‘J’’, “K" 
and ‘‘L'’, securing transmission to engine and 
adapter plate, 


12, Remove upper left bolt securing rear motor 
mount bracket to transmission. 
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Fig. 7-134 Transmission Attaching Bolt Locations 


13, Remove nut securing ground strap to left 
side of cowl and remove ground strap from cowl, 


14, Remove upper left nut securing converter 
cover plate to transmission by using a 7/16 inch 
universal socket and extension, and reaching 
underneath left exhaust manifold. 


NOTE: Removal of this screw can be facili- 
tated by having a helper underneath car, verbal- 
ly guide socket onto nut, 


15. Position cable (with looped ends) under en- 
gine intake manifold and hook looped ends to 
chain fall, Take up slack in chain fall and cable, 
putting engine mounts under tension, 


16. Position safety chain over top of 
transmission. 


17, Raise car and place on jack stands, adjust- 
ing chain fall as necessary. 


18, Disconnect leads from starter motor, 


19, Remove bolt at location ‘‘0’’ securing 
starter motor to transmission case and remove 
ground strap from bolt, 


20, Holding starter, remove bolt at location 
““P’” and remove starter, 


21, Remove three remaining screws securing 
converter cover plate to transmission and remove 
cover plate, 


22, Position transmission jack, equipped with 
front end drive transmission adapter plate, to 
transmission and install nut and bolt securing 
adapter brace to transmission at starter motor 
lower mounting bolt hole, Fig, 7-135, 


23, Disconnect electrical connector from trans- 
mission connector, 
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Fig. 7-135 Positioning Transmission Jack to Transmission 


24, Remove vacuum pipe from vacuum 
modulator, 


25, Secure transmission to transmission jack 
adapter plate with safety chain. 


26. Remove three flex plate to converter at- 
taching bolts. 


NOTE: This can be done by installing a 
9/16-18 bolt and washer into end of crankshaft 
at harmonic balancer, after removing cork plug, 
and rotating converter and flex plate until bolts 
are accessible for removal. Do not pry on flex 
plate ring gear to rotate flex plate and con- 
verter, as flex plate may be damaged. 


27, Remove bolts at locations ‘‘M’’ and ‘‘N’’ 
securing transmission to engine and adapter plate, 


28. Remove cotter pin securing relay rod to 
manual yoke on left side of transmission and 
separate relay rod from yoke, 


29, Remove bolts at locations ‘‘D’’, ‘‘E’’, ‘‘F” 
and nut at location ‘‘G’’, securing final drive to 
transmission. 


NOTE: Position drain pan under point where 
transmission and final drive meet as approxi- 
mately 1-1/2 quarts of transmission fluid will 
be lost when transmission and final drive are 
separated, 


30, Remove five bolts and washers securing 
rear of acromat to front cross bar and frame 
horns and allow acromat to hang free, 


31, Through access holes in bottom of front 
cross bar, remove left bolt and loosen right bolt 
securing front engine mount to front cross bar, 


32, Have helper, using large pry bar, shift 
engine assembly forward, while technician per- 
forming operation uses small pry bar to help 
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separate transmission from engine and final 
drive, 


CAUTION: Select pry points with care to 
avoid damaging any components. 


33, After initial separation has been made, 
allow transmission oil to drain at final drive 
junction, 


34, Remove two bolts, on right side, securing 
rear motor mount bracket to transmission, 


35, Through access holes in bottom of trans- 
mission support bar, remove two bolts, one each 
side, securing rear motor mounts to transmis- 
sion support bar, and position motor mounts and 
bracket rearward to underbody, 


36. While helper pries and holds engine as- 
sembly forward, move transmission rearward to 
disengage transmission case from dowels on en- 
gine adapter and to disengage final drive from 
studs on transmission case, Top of transmission 
should be tilted slightly rearward, 


37, Slowly lower transmission, making certain 
top of transmission case clears flex plate ring 
gear and splined input shaft of final drive, until 
converter is approximately half-way exposed from 
flex plate, 


38. Install Converter Holding Clamp, J-21366, 
using a 5/16-18 nut to hold clamp screw to trans- 
mission case at location ‘‘N’’, 


CAUTION: Converter Holding Clamp, 
J-21366, must be used to avoid the possibility 
of the converter becoming disengaged when the 
transmission is removed. 


39. Lower transmission from car, 

CAUTION: Rear motor mount bracket will 
follow transmission from car; to avoid damage 
or injury, remove the bracket as soon as there 
is sufficient clearance. 

40, Remove and discard final drive gasket and 
clean mounting surface of final drive, 


b. Installation 


1, Position transmission, on jack equipped with 
adapter plate, under car. 


2, Install new gakset on final drive, after first 
soaking gasket with transmission fluid, 


3. Position rear motor mount bracket on top of 
transmission support bar against underbody. 


4, Raise transmission in place until converter 
is approximately half-way covered by flex plate, 


and then remove Converter Holding Clamp, 
J-21366, from transmission, 


5. While helper assists by holding engine as- 
sembly forward with pry bar, continue raising 
transmission, making certain top of transmission 
case clears splined input shaft of final drive, and 
position to engine. 


6. Position transmission to engine assembly 
and final drive by aligning the following points in 
order listed, while helper assists: 


a. Studs on transmission case to mounting holes 
in final drive, 


b. Guide holes in transmission case to dowels 
on adapter, 


c. Internal flange on final drive to transmission, 


NOTE: As engagement of splined final drive 
input shaft to transmission is hidden, extreme 
care must be taken to avoid damaging trans- 
mission or final drive assembly. 


d, To facilitate engagement of final drive 
splines, rotate one front wheel while helper holds 
other. 


NOTE: When alignment is complete and 
proper, gap between final drive case and trans- 
mission should not exceed 1/4 inch, 


7, Loosely install bolts (3/8-16 x 1-1/4) at 
locations ‘‘D’’ and ‘‘F’’ attaching transmission to 
final drive and bolt (3/8-16 x 2-1/2) at location 
““N’’ attaching transmission to engine through 
adapter, alternately tightening bolts to avoid cock- 
ing transmission, Do not torque bolts at this time. 


8, Working in engine compartment, loosely in- 
stall bolt (3/8-16 x 1-3/8) at location ‘‘J’’ attach- 
ing transmission to adapter, Do not torque bolt at 
this time. 


9, Install bolt (3/8-16 x 1-3/8) at location 
“‘M"’ attaching transmission to adapter plate. Do 
not torque bolt at this time. 


10. Position rear motor mount bracket to 
transmission and loosely install three bolts se- 
curing bracket to transmission. 


NOTE: Upper left bolt is installed from en- 
gine compartment, 


11, Position rear engine mounts and bracket to 
transmission support bar and loosely install bolts, 
through access holes in bottom of bar, attaching 
mounts to bar, 


12, Reposition engine assembly, as necessary, 
and install left bolt securing front motor mount to 
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front cross bar, Tighten both front motor mount 
bolts to 90 foot- pounds. 


13. Separate safety chain, remove nut and bolt 
securing jack adapter plate to transmission case 
and remove transmission jack, 


14, Torque the following bolts as_ specified: 


a, Rear engine mounts to transmission support 
bar - 55 foot-pounds, 


b, Rear engine mounts to transmission (two on 
right side) - 55 foot- pounds, 


c. Transmission to adapter to engine (location 
“N’’) = 30 foot- pounds, 


d, Transmission to adapter (location ‘‘M’’) - 
30 foot- pounds, 


CAUTION: The procedure for attaching the 
converter to the flex plate as described in 
steps 16 through 18 must be strictly followed, 
Any deviation from this procedure will result 
in improper installation and damage to flex 
plate and transmission, 


15, Rotate converter until two of the three weld 
nuts on converter line up with two of the three 
bolt holes in flex plate. Position converter so 
that weld nuts are flush with flex plate, making 
certain converter is not cocked and that pilot 
in center of converter is properly seated in 
crankshaft. 


16, Install two flex plate to converter attaching 
bolts through accessible holes in flex plate and 
tighten to 28 foot- pounds, 


NOTE: Bolts must be tightened at this time 
to assure proper alignment of converter. 


17, Rotate flex plate and converter by rotating 
bolt previously installed in forward end of crank- 
shaft, until third bolt hole is accessible, Install 
third bolt, tightening to 28 foot-pounds, Remove 
bolt from crankshaft and install cork plug. 


18, install vacuum hose on vacuum modulator 
assembly. 


19, Install electrical connector to transmission 
connector, 


20. Position converter cover plate to trans- 
mission case and install two lower and one upper 
right bolts securing cover plate to transmission, 
tightening to 5 foot- pounds. 


21, Position starter to transmission case and 
install bolt at location ‘‘P’’, 


22, Position ground strap to transmission and 
install bolt securing ground strap and starter 


motor to transmission at location ‘‘O’’, Tighten 
bolts at locations ‘‘O’’ and ‘‘P’’ to 25 foot- pounds, 


23. Install leads on starter motor. 


24, Install bolts at locations ‘‘C’’ and ‘‘E’’ and 
nut at location ‘‘G’’, securing transmission to 
final drive, 


25, Torque bolts at locations ‘‘C’’ through ‘‘F”’ 
to 25 foot- pounds, 


26, Position acromat to front cross bar and 
frame horns and install five retaining bolts and 
washers, 


27, Position relay rod to manual yoke and se- 
cure with cotter pin. 


28, Check operation of manual linkage and ad- 
just, if necessary, as described in Note 22, 


29. Disconnect chain fall and lower car, 


30, Remove cable from intake manifold and 
safety chain from transmission. 


31, Install bolts at location ‘‘A’’ and ‘‘B'' and 
nut at location ‘‘H’’, securing transmission to 
final drive. Tighten bolts to 25 foot-pounds, 


32, Install uper left bolt securing converter 
cover plate to transmission in the manner de- 
scribed for removing it in step 14, 


33, Install bolts at locations ‘‘I’’, ‘'K’’ and ‘'L’’, 
securing transmission to engine and adapter. 


34, Torque bolts at locations ‘‘I’’, ‘‘J’’, ‘‘K"” 
and ‘‘L’’ to 25 foot- pounds, 


35. Tighten brass cooler pipe connectors at 
case to 28 foot-pounds, Clean ends of cooler 
pipes with solvent, reposition cooler pipes, and 
connect pipes to transmission using Oil Cooler 
Pipe Wrench, J-21477, Tighten fittings to 28 ft, 
lbs. 


36, Connect oil cooler pipes to radiator, using 
Oil Cooler Pipe Wrench, J-21477. Tighten fittings 
to 40 foot- pounds, 

37. Install cooler pipe clamp, 

38. Install speedometer cable to governor, 

39, Install new O-ring on transmission filler 
tube and install filler tube through hole in final 


drive case, 


40. Position transmission filler tube bracket to 
exhaust manifold and install retaining bolt. 


41. Install body ground strap to firewall and 
secure with nut. 
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Fig. 7-136 Attaching Holding Fixture to Transmission 
42, Connect negative battery cable, 


43, Fill transmission with fluid as required, 
see Note 25, 


44, Install hood assembly as described in Sec- 
tion 11, Note 2. 


29. Installing Transmission on 
Holding Fixture 


1. With transmission on portable jack, remove 
Converter Holding Clamp, J-21366, and then re- 
move converter assembly from transmission by 


pulling converter straight out of housing. 


CAUTION: Converter with oil weighs ap- 
proximately 50 pounds, Be careful not to drop 
or damage converter when removing it. 


If transmission is to be overhauled, place 
converter on opposite end of workbench from 
transmission Holding Fixture Base, 


2. Position Transmission Holding Fixture, 
J-22240, to transmission, Fig. 7-136. 


3, Attach Holding Fixture, J-22240, to trans- 
mission using a 3/8-16 x 2-1/4 inch bolt and nut 
at location ‘‘K’’, Use special screw provided with 
Holding Fixture to attach Holding Fixture to rear 
side of transmission case, 


4, Tighten adjustable case locator pivot bolt to 
boss on side of transmission case, 


NOTE: Do not overtorque adjustable case 
locator nut, 


5. Install Transmission Holding Fixture, 
J-22240, and transmission into Holding Fixture 
Base, J-3289-01, then install lock pin in base. 


6. Remove transmission jack from 
transmission, 


Fig. 7-137 Removing Vacuum Modulator and O-Ring 


7. Provide a container to catch any oil that may 
drain from transmission, 


30. Major Transmission Components 
Removal (Fig. 7-107) 


a. Remove Vacuum Modulator and Valve 


NOTE: Unit may be removed without re- 
moving transmission or bottom pan, after re- 
moving vacuum hose, 


1, Remove vacuum modulator attaching screw 
and retainer from transmission case, 


2. Remove modulator assembly and O-ring 
from transmission case. Remove and discard 
O-ring from vacuum modulator, Fig, 7-137, 


3. Remove modulator valve from transmission 
case, Fig. 7-138. 


ce 
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Fig, 7-138 Removing Modulator Valve 
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Fig. 7-139 Removing Governor Assembly 


NOTE: Modulator bushing is a tight fit in 
transmission case and should not be removed 
forcibly unless it is damaged, scored, or other- 
wise deformed. 


b. Remove Governor Assembly 


NOTE: Unit may be removed without remov- 
ing transmission from car. 


1, Force top of spring clip downward, releasing 
governor assembly. 


STRAINER 


Fig. 7-140 Removing Intake Pipe and Strainer Assembly 
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Fig. 7-141 Removing Pressure Regulator Valve 


2, Remove governor assembly from case, and 
remove square-cut O-ring from governor assem- 
bly and discard O-ring, Fig. 7-139, 


NOTE: The governor assembly, including the 
driven gear, is not serviceable and must be 
replaced as an assembly, 


c. Remove Speedometer Driven Gear Assembly 


NOTE: Unit may be removed without remov- 
ing transmission from car or without removing 
governor assembly. 


1, Remove attaching screw and retainer from 
left side of case, Apply slight pressure to remove 
sleeve and speedometer driven gear, 


2, Remove and discard O-ring from speed- 
ometer driven gear assembly, 


d. Remove Intake Pipe and Strainer Assembly and 
Bottom Pan 


NOTE: Units may be removed with trans- 
mission in car, In cases of transmission fail- 
ure, intake pipe and strainer must be replaced, 


1, Rotate transmission and Holding Fixture in 
Holding Fixture Base so that transmission bottom 
pan is up, Position container to catch any fluid 
which may drain from transmission, 


2, Remove 13 bottom pan attaching screws, 


3. Remove bottom pan and gasket, discarding 
gasket. 


4, Lift out intake pipe and strainer assembly, 
Fig. 7-140, 


5. Remove and discard intake pipe O-ring, 
Fig. 7-140, 
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Fig. 7-142 Removing Governor Feed Pipe 
e. Remove Pressure Regulator Valve 


NOTE: Unit may be removed with transmis- 
sion in car after removing bottom pan. 


1, Compress regulator boost valve bushing 
against pressure regulator spring and remove 
snap ring using Snap Ring Pliers, J-5403 (#21), 
Fig, 7-141, 


CAUTION: Pressure regulator spring is 
under extreme pressure, 


2, Remove regulator boost valve bushing and 
valve, 


3. Remove pressure regulator spring, 


4, Remove regulator valve, spring retainer, and 
spacer or spacers if present. 


f. Remove Control Valve Assembly, Governor 
Pipes, Detent Spring and Roller Assembly, 
Stator Solenoid, and Check Balls 


NOTE: Units may be removed with trans- 
mission in car, after removing bottom pan, 


1, Remove attaching screw and remove detent 
roller and spring assembly, 


2, Remove stator connector from case con- 
nector and disconnect detent (white) wire from 
stator connector, 


3, Remove governor feed pipe from transmis- 
sion case and valve body by lifting straight out, 
Fig, 7-142, 


4, Remove twenty remaining control valve as- 
sembly attaching screws. Do not remove detent 
solenoid attaching screws at this time, 


5. Remove control valve assembly with remain- 
ing governor pipe attached, Fig, 7-143, 


CONTROL VALVE 
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Fig. 7-143 Removing Control Valve Assembly 


CAUTION: Do not allow manual valve to fall 
out of its bore in control valve assembly, 


6, Remove remaining governor pipe from valve 
body. 


7. Remove control valve assembly to spacer 
gasket. 


8. Remove two screws attaching stator solenoid 
to transmission case and remove stator solenoid, 


9. Remove control valve spacer and spacer-to- 
transmission case gasket, Fig, 7-144, 


10, Remove seven check balls from cored pas- 
sages in transmission case, 


NOTE: The eighth check ball is held in by a 
retainer and cannot be removed, 
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Fig. 7-144 Removing Control Valve Spacer 
and Gasket 
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g. Remove Front Servo Piston and Rear 
Servo Piston 


NOTE: Units may be removed with trans- 
mission in car after removing bottom pan and 
control valve assembly. 


1, Lift front servo piston, washer, pin, retainer 
and spring out of transmission case, Fig. 7-144, 


2, Remove rear servo assembly from trans- 
mission case, Fig, 7-144. 


3. Remove rear servo accumulator spring. 


4, Make band apply pin selection check to de- 
termine proper size pin to use at time rear servo 
is assembled, Proceed as described in Step h, 


h. Band Apply Pin Selection Check (Fig. 7-145) 


NOTE: Check may be made with transmis- 
sion in car, Remove bottom pan, control valve 
assembly, and rear servo, 


1. Position Adapter Plate, J-21370-8, on trans- 
mission case over rear servo bore, and, using 
screws provided with Adapter Plate, attach Band 
Apply Pin Selector Gage, J-21370 to Adapter 
Plate, 


2. Position Band Appiy Pin Seiector Gage, 
J-21370, with hex nut on side of gage facing to- 
ward converter housing, and smaller diameter end 
of Gage Pin, J-21370-7, in servo pin bore. 


3. Secure Adapter Plate to transmission case 
with two 5/16 - 18 x I inch screws, tightening 
screws to 18 foot-pounds and secure Selector 
Gage to Adapter Plate, tighten attaching screws 
to 18 foot-pounds, Make certain that stepped gage 
pin is free to move up and down in both tool and 
servo pin bore, Stepped side of pin must face 
rear of transmission case, 


Band apply pins are available in three sizes as 
shown in the following chart: 


Identification 


Three Rings Long 


Two Rings Medium 


One Ring Short 


GAGE PIN 
J-21370-7 
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Fig. 7-145 Band Apply Pin Selection Check 


Identification ring is located on band lug end of 
pin, Selecting the proper pin is equivalent to 
adjusting band, 


4, To determine proper size pin to use, apply 
25 foot-pounds torque on hex nut on side of gage. 
This will cause lever on top of gage to depress 
stepped gage pin into servo pin bore, simulating 
actual operating conditions, Note relation of steps 
on gage pin and machined surface on top of gage. 
Determine proper size pin as follows: 


a, lf machined surface on top of gage is even 
with or above upper step on gage pin, long size 
pin (three rings) is required. 


b, If machined surface on top of gage is between 
upper and lower steps on gage pin, medium size 
pin (two rings) is required. 


c, If machined surface on top of gage is even 
with or below lower step on gage pin, short size 
pin (one ring) is required. 


5. If new pin is required, make note of pin size 
required, and remove gage from transmission 
case, 


i. Remove Detent Lever, Manual Shaft, and 
Parking Linkage (Fig. 7-146) 


NOTE: Units may be removed with trans- 
mission in car after removing bottom pan and 
detent roller and spring assembly from control 
valve assembly. 


1, Remove pin securing manual shaft to case by 
pulling straight out, 


(551) TRANSMISSION 7-121 


JAM Nay 


DETENT LEVER 


DETENT ROLLER AND 
SPRING ASSEMBLY 


PARKING PAWL SHAFT 


PARKING PAWL 


RETAINER PIN 


MANUAL SHAFT 


RETAINER PIN 


RETURN SPRING 


PARKING | 
BRACKET 


PARKING BRAKE 
ACTUATOR ASSEMBLY 


i TT SEAL 


Fig. 7-146 Manual and Parking Linkage Disassembled 


2. Loosen locknut securing detent lever to man- 
ual shaft. 


3, Pry or work detent lever loose from ground 
flats on manual shaft. 


4. Remove manual shaft from case bore and 
remove and discard O-ring seal from manual 
shaft. 


NOTE: Be careful not to drop jam nut inside 
of case. 


5. Remove detent lever and parking brake ac- 
tuator assembly from case and remove actuator 
assembly from detent lever, 


6. Remove parking brake bracket attaching 
screws and remove bracket, 


7. Remove retainer pin securing parking pawl 
shaft to transmission case by pulling straight out, 


8. Remove parking pawl shaft, parking pawl 
and return spring. 


j.. Remove Sprocket Cover, Link Assembly, Drive 
and Driven Sprockets 


1, Rotate transmission in holding fixture base 
so that sprocket cover is up and remove eighteen 
cover attaching screws, 
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Fig. 7-147 Removing Sprocket Snap Ring 


2, Remove cover and gasket and discard gasket, 


3. Install Snap Ring Pliers, J-4646, into 
sprocket bearing retaining snap rings located 
under the drive and driven sprockets, and remove 
snap rings from retaining grooves on support 
housings, Fig. 7-147 


NOTE: Leave snap rings ina loose position 
between sprockets and bearing assemblies, 


4, Remove drive and driven sprockets, link 
assembly, bearings, and shafts simultaneously 
by alternately pulling upwards on the drive and 
driven sprockets until the bearings are out of the 
drive and driven support housings, Fig, 7-148, 


NOTE: If the sprockets are difficult to re- 
move, place a small piece of masonite, or 
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Fig. 7-148 Removing Sprockets and Link Assembly 
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Fig. 7-149 Removing Tight Sprockets 


similar material between the sprocket and 
sprocket support cover. Using a 1/2 x 9 inch 
pry bar, alternately pry upward under each 
sprocket on sprocket support cover, Do not 
pry on the guide links or the aluminum case, 
Pry only on the sprockets, Fig, 7-149, 


5. Remove link assembly from drive and driven 
sprockets, 


6. Remove two hook type oil seal rings from 
turbine shaft, 


7. Inspect drive and driven sprocket bearing 
assemblies for rough or defective bearings, 


NOTE: Do not remove bearing assemblies 
from drive and driven sprockets unless they 
need replacement, 


8. If removal of bearing assembly from drive 
and/or driven sprockets is necessary, proceed as 
follows: 


a, Remove sprocket to bearing assembly re- 
taining snap ring using Snap Ring Pliers, J-8059, 
Fig, 7-150, 


b, Mount sprocket, with turbine or input shaft 
placed down between two 2" x 4" x 10" wood 
blocks, 


NOTE: Wood blocks are positioned on sides 
or ends, depending on which bearing is to be 
replaced, 


c, With a hammer and brass rod, drive the 
inner race, alternately through each of the access 
openings, until the bearing assembly is removed 
from the sprocket hub, (Fig, 7-151) 
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Fig. 7-150 Removing Sprocket Bearing Snap Ring 


k. Inspect Drive Sprocket and Turbine Shaft, and 
Link Assembly 


1. Inspect drive sprocket teeth for nicks, burrs, 
scoring, galling, and excessive wear. 


NOTE: Wear pattern at bottom of tooth form 
is normal, 


2, Inspect drive sprocket to ball bearing re- 
taining snap ring for damage. 


3. Inspect drive sprocket ball bearing inner 
race mounting surface for damage. 


4, Inspect turbine shaft for open lubrication 
passages. Run a tag wire through the passages to 
be sure they are open, See lubrication chart for 
passage location, Fig, 7-128. 


5. Inspect spline for damage. 
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Fig. 7-151 Removing Sprocket Bearing Assembly 
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Fig. 7-152 Checking Front Unit End Play 


6. Inspect the ground bushing journals for 
damage. 


7. Inspect the two hook type oil seal grooves 
for damage or excessive wear. 


8. Inspect the turbine shaft for cracks or 
distortion, 


9. Inspect the link assembly for damage or 
loose links. 


NOTE: Check the guide links, Guide links 
are the wide outside links on each side of the 
link assembly. 


I. Inspect Driven Sprocket and Input Shaft 


1. Inspect driven sprocket teeth for nicks, 
burrs, scoring, galling, and excessive wear, 


NOTE: Wear pattern at bottom of tooth form 
is normal, 


2. Inspect sprocket to ball bearing retaining 
snap ring for damage. 


3. Inspect ball bearing inner race mounting 
surface for damage. 


4, Inspect input shaft for open lubrication holes, 
Run a tag wire through the holes to be sure they 
are open. See lubrication chart, Fig. 7-128, for 
location of holes. 

5. Inspect spline for damage. 

6. Inspect ground bushing journal for damage. 


m. Install Sprocket Bearings 


1, Turn sprocket so that turbine or input shaft 
is pointing upward, 


—— 
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2, Install new sprocket bearing as_ follows: 


a, Install support snap ring, letter side down, 
onto shaft, 


b, Assemble bearing assembly on turbine or 
input shaft. 


c, Using a piece of pipe, drive the bearing as- 
sembly onto the hub of the sprocket until it is 
resting on the bearing seat of the sprocket, 


CAUTION: Use pipe that closely fits LD, of 
bearing assembly but does not contact shaft, 


d, Install sprocket to bearing assembly retain- 
ing snap ring into groove in sprocket hub, 


3. Install two hook type oil seal rings on turbine 
shaft. 


NOTE: Turbine and/or input shaft may 
appear not to be pressed fully into the sprocket. 
Do not attempt pressing shaft further as a 
‘specific length dimension is held during initial 
assembly, 


n. Front Unit End Play Check 


1, Install Front Unit End Play Checking Tool, 
J-22241, into driven sprocket housing so that the 
urethane on the tool can engage the splines in the 
forward clutch housing. Let the tool bottom on the 
mainshaft and then withdraw it approximately 1/8 
inch and tighten nut on tool, Fig. 7-152. 


2, Remove one bolt from the driven support 
housing, and install slide hammer bolt, J-6125-1, 
into bolt hole in driven support housing, 


NOTE: Do not thread slide hammer bolt deep 
enough to interfere with forward clutch housing 
travel, 


3. Mount Dial Indicator, J-8001, on Slide Ham- 
mer Bolt and index Indicator to register with the 
Front Unit End Play Checking Tool, J-22241, 
Fig. 7-152 and push Tool down to remove slack. 


4, Push and hold output flange upward. Place a 
screw driver in case opening at parking pawl 
area and push upward on output carrier, 


5. Place another screw driver between the 
metal lip of the End Play Tool and the driven 
sprocket housing and push upward on the metal 
lip of the End Play Tool and read the resulting 
end play, which should be between ,003" and .024", 


The selective washer controlling this end play 
is the phenolic thrust washer located between the 
driven support housing and the forward clutch 
housing. If more or less washer thickness is 


required to bring the end play within specifica- 
tions, select the proper washer from the chart 
below: 


THICKNESS COLOR 


-060-.064 
-071-.075 
-082-.086 
-093-.097 
-104-.108 
-115-.119 
-126-.130 


NOTE: An oil soaked washer may tend to 
discolor so that it will be necessary to measure 
the washer with a set of one inch micrometers 
to determine its actual thickness, 


6. Remove End Play Tool from transmission 
and remove Dial Indicator and Slide Hammer 
Bolt from transmission, 


©. Remove Oil Pump 


1, Remove two opposite pump attaching bolts 
from the drive support housing. 


2. Install two 5/16-18 x 4" guide pins in holes 
from previously removed bolts. 


3, Remove the remaining pump attaching bolts 
from the drive support housing, 


4, With one hand hold the under side of the 
pump and gently tap the guide pins until the pump 
is removed from the case, 


p. Remove Pump Cover Plate and Drive and 
Driven Support Housing Assemblies 


1, Remove the twenty-three pump cover plate 
to case attaching screws, Do not remove sprocket 
support housing bolts at this time. 


2, Remove pump cover plate and plate to case 
face gasket, Discard gasket. 


NOTE: Drive and driven support housing as- 
semblies are pressed into and removed with the 
pump cover plate, Do not remove them unless 
it is necessary. 


3, Remove two hook type oil seal rings from the 
driven support housing. 


4, Remove the front unit end play selective 
phenolic thrust washer from the hub of the driven 
support housing, 
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Fig. 7-153 Removing Drive Sprocket Support 


5. If necessary to remove the drive and driven 
sprocket support housing assemblies, proceed as 
follows: 


a, Remove the remaining sprocket support to 
pump cover plate attaching bolts. 


b, Support cover plate on wooden blocks and 
using a plastic mallet, vigorousiy strike the stator 
shaft of the drive sprocket support, Fig, 7-153, 
and the hub of the driven sprocket ‘support, Fig. 
7-154, until they are removed from their pump 
cover plate bores, 


NOTE: When driving the housings out of the 
pump cover plate avoid damaging or distorting 
the stator shaft or the ring grooves in the hub of 
the driven housing. 


c. Remove and discard housing to pump cover 
plate gaskets. 


d, Remove and inspect converter out check 
valve from pump cover. 
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Fig. 7-154 Removing Driven Sprocket Support 
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Fig. 7-155 Installing Converter Out Check Valve 


e. Install converter out check valve in drive 
sprocket support housing, Fig. 7-155. 


f. Install drive sprocket support housing to 
pump cover plate gasket. 


g. Install drive sprocket support housing into 
pump cover plate by using a plastic mallet to seat 
the housing, Use bolts for guides, Fig. 7-156. 


h. Install driven sprocket support housing to 
pump cover plate gasket. 


i, Install driven sprocket support housing to 
pump cover plate attaching bolts for gasket guides, 


j. Install driven sprocket support housing into 
pump cover plate by using a plastic mallet to seat 
the housing, 


k, Install all but one driven support housing to 
pump cover plate attaching bolts. Torque to 20 
ft. lbs. 
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Fig. 7-156 Installing Driven Sprocket Support 
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Fig. 7-157 Installing Oil Rings on Driven 
Sprocket Support 
6. Install proper front unit end play phenolic 
selective thrust washer on the hub of the driven 
sprocket support housing. Use micrometer to 
determine the actual thickness of the phenolic 
thrust washer, 


7. Install two hook type oil seal rings into the 
grooves in the hub of the driven sprocket support 
housing, Fig. 7-157. 


q. Remove Forward Clutch Assembly, Direct 
Clutch Assembly, Sun Gear Shaft, and Front 
Band 


1, Remove forward clutch assembly from 
transmission, Fig. 7-158, by installing Front End 
Play Checking Tool, J-22241, into forward clutch 
and lifting forward clutch straight out. 


2. Remove forward clutch hub to direct clutch 
housing thrust washer if it did not come out with 
forward clutch assembly. 
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Fig. 7-158 Removing Forward Clutch 


3. Remove direct clutch and intermediate sprag 
assembly by lifting straight out. Sun gear shaft 
may come out with direct clutch assembly. 


4, Remove sun gear shaft if not previously 
removed, 


5. Remove front band assembly. 


NOTE: Check rear unit end play at this 
time. Proceed as described in Step r. 


r. Rear Unit End Play Checking Procedure 


1. Rotate transmission in holding fixture base 
so that forward end of transmission is up. 


2. Install Speedometer Puller bolt, J-21797, in 
one of the differential mounting bolt holes on end 
of transmission case. 


3. Mount Dial Indicator, J-8001,o0n Bolt J-21797, 
and index indicator to register with flat surface 
on end of output flange, Fig. 7-159. 


4. Set dial indicator to zero. 


5. Using a screw driver, move output shaft in 
and out, Note resulting travel or end play for 
selection of washer for use at time of transmis- 
sion assembly. End play should be .003 inch - 
-O19 inch. 


The selective washer controlling this end play 
is the steel washer with the three tabs, located 
between thrust washer and rear face of transmis- 
sion case, Notches on the tabs serve to identify 
washer thickness, 


lf a different washer thickness is required to 


bring end play within specifications, it can be 
selected from the following chart. 


THICKNESS IDENTIFICATION NOTCH 


.078-.082 None 
-086-.090 On Side of 1 Tab 
.094-.098 On Side of 2 Tabs 
-102-.106 On End of 1 Tab 
-110-.114 On End of 2 Tabs 


-118-.122 On End of 3 Tabs 


6. Remove Dial Indicator, J-8001, and Bolt, 
J-21797, from transmission and rotate trans- 
mission so that rear end of transmission is up. 


s. Remove Remaining Components 


1. Remove center support bolt from transmis- 
sion case, Fig, 7-160, using a 3/8 inch 12-point 
thin wall socket such as Snap-On SFH 121. 
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Fig. 7-159 Checking Rear Unit End Play 


2. Remove intermediate clutch backing plate to 
case snap ring. 


3. Remove intermediate clutch backing plate, 
and three composition and three steel clutch 
plates. 


4. Using a needle-nose pliers, or screwdriver, 
remove center support to case snap ring. 


5. Install Gear Assembly Remover and Installer 
Adapter, J-21795, on end of main shaft so that 
tangs engage groove in shaft. Using Slide Hammer 
Handle, J-6125, and Speedometer Puller Bolt, 
J-21797, tighten bolt on Tool to secure Tool on 
shaft and prevent movement of roller clutch dur- 
ing removal of gear unit assembly, Fig. 7-16l. 


6. Remove complete gear unit assembly from 
case, by lifting straight up, 


CAUTION: Be careful not to drop or bump 
assembly in transmission case during removal, 
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Fig. 7-160 Removing Center Support Bolt 


BOLT J21797 


HANDLE J6125 oak 


Fig. 7-161 Removing Gear Unit Assembly 


7. Remove output flange to case thrust washer 
from output shaft or case. 


8. Place gear unit assembly on bench with out- 
put flange down, Remove Tool J-21795. 


9, Remove center support to reaction carrier 
thrust washer, 


NOTE: Thrust washer may have stuck to 
back of center support. If so, remove from 
center support. 


10, Remove rear unit selective washer from 
transmission case, 


1l, Remove rear band assembly. To facilitate 


removal, rotate band lugs away from pins and 
pull band assembly out of transmission case, 


31. Individual Unit Disassembly, 
Cleaning, Inspection, Assembly and 
Installation of Major Components 


a. Inspection of Transmission Case 


1, Inspect case assembly for cracks, porosity 
or interconnected passages, 


2, Check for good retention of band anchor 
pins. 


3. Inspect all threaded holes for thread damage, 
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Fig. 7-162 Removing Reaction Carrier and Roller 
Clutch Assembly 


4. Inspect intermediate clutch driven plate lugs 
for damage or brineiling. 
5, Inspect snap ring grooves for damage. 


6, Inspect governor assembly bore for 
scratches or scoring. 


7. Inspect governor pipes screen assemblies 
for plugging or damage. 


8, Inspect modulator valve bore for scoring or 
damage. 


b. Center Support and Gear Unit 
1, Disassembly 


a, Remove center support assembly from reac- 
tion carrier by lifting center support straight up. 


b. Remove reaction carrier and roller clutch 
assembly from output carrier, Fig, 7-162, and 
remove roller clutch assembly from reaction 
carrier, 


c, Remove center support to sun gear races and 
thrust bearing from sun gear. 


NOTE: One of the races may have stuck to 
back of center support, 


d, Remove sun gear from output carrier 
assembly, 


OUTPUT 
CARRIER 


Fig. 7-163 Removing Front Internal Gear Ring 
e, Remove reaction carrier to output carrier 
plastic thrust washer from output carrier, 


f, Remove front internal gear ring from output 
carrier assembly, Fig, 7-163. 


g. Invert gear unit and place in Rear Unit Hold- 
ing Fixture, J-6116, with main shaft pointing 
downward, 


h, Remove snap ring securing output flange to 
output carrier and remove output flange. 


i. Remove thrust bearing and races from rear 
internal gear, 


j. Lift rear internal gear and main shaft out of 
output carrier and remove thrust bearing and 
races from inner face of rear internal gear, 


k, Remove snap ring from end of main shaft 
and remove rear internal gear, 


1, Remove output carrier from Holding Fixture, 
2. Inspect Output Flange 
a. Inspect case bushing for wear or galling, 


b, Inspect bearing and thrust washer surfaces 
for damage. 


c. Inspect drive lugs for damage. 
d. Inspect splines for damage. 
e, Inspect lubrication passages, 


3. Inspect Main Shaft 
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a. Inspect shaft for cracks or distortion. 
b, Inspect splines for damage, 
c. Inspect ground bushing journals for damage. 
d, Inspect snap ring groove for damage, 
e, Inspect orificed cup plug in end of main 
shaft. Be sure it is not plugged. 
4, Inspect Rear Internal Gear 
a, Inspect gear teeth for damage or wear, 
b, Inspect splines for damage, 


c. Inspect gear for cracks, 


5. Inspect Output Carrier 
a, Inspect front internal gear for damaged teeth, 


b. Inspect pinion gears for damage, rough bear- 
ings or excessive tilt, 


c. Check pinion end play, Pinion end play should 
be .009 inch - .024 inch, Fig, 7-164, 


d. Inspect parking gear lugs for cracks or 
damage. 


e. Inspect output shaft locating splines for 
damage, 


f. Inspect front internal gear ring for flaking or 
cracks, 
6, Inspect Reaction Carrier 


a, Inspect band surface on reaction carrier for 
signs of burning or scoring. 


Fig. 7-164 Checking Pinion End Play 


b, Inspect roller clutch outer cam for scoring 
or wear, 


c. Inspect thrust washer surfaces for signs of 
scoring or wear. 


d, Inspect bushing for damage. If bushing is 
damaged, carrier must be replaced, 


e, Inspect pinion gears for damage, rough bear- 
ings or excessive tilt. 


f. Check pinion end play, Pinion end play should 
be .009 inch - .024 inch, 


7. Pinion Gear Replacement - Reaction 
and Output Carrier Assemblies 


a, Support carrier assembly on its FRONT 
face, 


b, Using a tapered punch, drive or press pinion 
pins out of carrier, 


c. Remove pinion gears, thrust washers, and 
roller needle bearings, 


d, Inspect pinion pocket thrust faces for burrs 
and remove if present. 


e. Install nineteen needle bearings into each 
pinion gear using petrolatum to hold bearings in 
place, Use a pinion pin as a guide, 


f. Place a bronze and steel thrust washer on 
each side of pinion gear with steel washers 
against gear, Fig. 7-165, Hold washers in place 
with petrolatum, 


g. Place pinion gear assembly in position in 
carrier and install a pilot shaft through rear face 
of assembly to hold parts in place, 


h, Drive a new pinion pin into place from the 
front, while rotating pinion gear. Be sure that 
headed end is flush or below face of carrier, 


i. Using a punch in bench vise for an anvil, 
stake opposite end of pinion pin in three places 
with a blunt radius chisel, Fig. 7-166. 

NOTE: Both ends of pinion pins must lie 
below face of carrier or interference may 
occur. 


j. Repeat installation procedure for each pinion 
gear, 


8, Inspect Roller Clutch 


a. Inspect roller clutch for damaged rollers or 
springs. 


b. Inspect roller clutch cage for damage. 
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Fig. 7-165 Planet Pinion Assembly Disassembled 


S 


9. Inspect Sun Gear Inspect splines for damage. 


a, Inspect gear teeth for damage or wear. c, Inspect bushings for scoring or galling. 
b, Inspect splines for damage, d, Inspect ground bushing journals for damage. 
c, Be sure oil lubrication hole is open, e, Be sure oil lubrication hole is open, 
10. Inspect Sun Gear Shaft 11, Assemble Gear Unit (Fig. 7-167) 
a. Inspect shaft for cracks or splits, a, Install rear internal gear on end of main 
shaft that has snap ring groove and install snap 


ring, 


b, Install races and thrust bearing on inner face 
of rear internal gear, retaining races and bearing 
with petrolatum. Proceed as follows: 


1, Install large diameter race first, with flange 
facing up, Fig. 7-168. 


2. Install thrust bearing in race, 


3. Install small diameter race on bearing with 
inner flange facing down. 


c, Lubricate pinion gears in output carrier with 
transmission fluid and install output carrier on 
main shaft so that pinion gears mesh with rear 
internal gear. 


d. Place assembly in Rear Unit Holding Fix- 
ture, J-6116, with main shaft pointing downward. 
Fig. 7-166 Staking Pinion Pin Be careful not to damage shaft. 
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Fig. 7-167 Gear Unit Assembly Disassembled 


e. Install races and thrust bearing on outer 
face of rear internal gear, retaining races and 
bearing with petrolatum. Proceed as follows: 


1, Install small diameter (flanged 1.D.) race 
first, with flange facing up, Fig. 7-169. 


2, Install thrust bearing in race, 


3, Install large diameter (flanged O.D,) race on 
bearing with flange cupped over bearing. 


f. Install output shaft into output carrier and 
install snap ring with bevel edge up, 


O.D. FLANGED RACE 


THRUST BEARING 


1.D. FLANGED RACE 


Fig. 7-168 Installing Races and Thrust Bearing on 
Inner Face of Rear Internal Gear 


g. Invert assembly and place on bench with 
output flange downward, 


h, Lubricate tab side of thrust washer with 


=) 1D. FLANGED 
Y” RACE 


Fig. 7-169 Installing Races and Thrust Bearing on 
Outer Face of Rear Internal Gear 
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Fig. 7-170 Installing Races and Thrust Bearing 
over Sun Gear Shaft 


petrolatum and install thrust washer in output 
carrier with bent tabs in tab pockets, 


i. Install sun gear with end having chamfered 
1,D, facing down, 


j. Install sun gear shaft with longer splined end 
down, 


k, Install gear ring over output carrier, 


1, Lubricate pinion gears in reaction carrier 
with transmission fluid and install reaction car- 
rier on output carrier so that pinion gears mesh 
with front internal gear. 


Fig, 7-171 Installing Roller in Roller Clutch Cage 


ROLLER CLUTCH 
ASSEMBLY 


REACTION CARRIER 


Fig. 7-172 Installing Roller Clutch Assembly in 
Reaction Carrier 


m, Install large diameter O.D, race on sun 
gear with flange facing up against sun gear shaft, 


n, Install thrust bearing on race, 


0, Lubricate small diameter race with petro- 
latum and install race on center support with 
flange facing up, Fig, 7-170. 


p. Install rollers that may have come out of 
roller clutch cage, by compressing energizing 
spring with forefinger and inserting roller from 
outer side, Fig. 7-171. 


NOTE: Make certain that energizing springs 
are not distorted, and that curved end leaf of 
springs are positioned against rollers, 


q. Install roller clutch assembly in reaction 
carrier, Fig, 7-172. 


r, Position gear unit out of way on work bench, 


12, Disassemble Center Support and 
Intermediate Clutch Piston 


a, Remove center support to reaction carrier 
phenolic thrust washer from recess in center 


support, 


b. Remove four hook type oil seal rings from 
center support. 


c, Using Clutch Spring Compressor, J- 4670, 
and Rear Clutch Spring Compressor, J-6129, 
Fig. 7-173, compress spring retainer and remove 
snap ring with Snap Ring Pliers, J-8059 or J- 5586. 
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Fig. 7-173 Removing and Installing Intermediate 
Clutch Piston Snap Rings 


d, Remove tools, spring retainer, and twelve 
intermediate clutch release springs. 


e. Remove intermediate clutch piston from cen- 
ter support, 


f. Remove inner and outer seals from clutch 
piston, 


NOTE: Do not remove the three screws re- 
taining roller clutch inner race to cenier 


support, 


ROLLER CENTER SUPPORT 
ASSEMBLY ASSEMBLY 


13. Inspect Center Support 

a, Inspect roller clutch inner race for 
scratches or indentations. Be sure lubrication 
hole is open, 

b, Inspect bushing for scoring, wear or galling, 


c. Check oil ring grooves for damage. 


d, Air check oil passages to be sure they are 
open and not interconnected, 


e, Inspect piston sealing surfaces for scratches. 


f. Inspect piston seal grooves for nicks or 
other damage, 


g. Inspect piston for cracks or porosity. 


h, Inspect springs for collapsed coils or signs 
of distortion, 


14, Assemble Case Center Support and 
Intermediate Clutch Piston Assembly 
(Fig. 7-174.) 


a, Lubricate new inner and outer clutch piston 
seals with transmission fluid. Lubricate seal 
grooves in intermediate clutch piston and install 
seals with lips facing away from spring pockets. 


b, Place Intermediate Clutch Inner Seal Pro- 
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Fig. 7-174 Case Support Assembly Disassembled 
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Fig. 7-175 Installing Intermediate Clutch Piston 


c. Install twelve clutch release springs into 
spring pockets in clutch piston, 


d, Place spring retainer and snap ring over 
springs. 


e, Using Clutch Spring Compressor, J-4670, 
and Rear Clutch Spring Compressor, J-6129, 
Fig, 7-173, compress spring retainer, being care- 
ful that retainer does not get caught in snap ring 
groove, and install snap ring with Snap Ring 
Pliers, J-8059 or J-5586. Remove tools, 


f. Install four new oil seal rings on center 
support. 


g. Air check operation of intermediate clutch 
piston, Apply air through center oil feed hole to 
actuate clutch piston, Fig, 7-176, 


h, Lubricate phenolic thrust washer with petro- 
latum and install washer in recess of center 
support, Fig. 7-177. 


i. Install center support assembly into roller 
clutch in reaction carrier, Fig. 7-178. 


Fig. 7-176 Air Checking Intermediate Clutch 


THRUST WASHER 


Fig. 7-177 Installing Center Support to Reaction 
Carrier Thrust Washer 


NOTE: With reaction carrier held, center 
support should turn clockwise only, 


j. Install Gear Assembly Remover and Installer 
Adapter, J-21795, on end of main shaft so that 
tangs engage groove in shaft. Using Slide Hammer 
Handle, J-6125, and Speedometer Puller Bolt, 
J-21797, tighten bolt on Tool to secure Tool on 
shaft and prevent movement of the roller clutch 
during installation of the gear unit assembly, 
Fig. 7-161. 


15. Install Rear Band and Complete 
Gear Unit Assembly. 


a. Inspect rear band for cracks or distortion 
and band ends for damage to anchor lugs and 


REACTION 
CARRIER 


Fig. 7-178 Installing Center Support in Reaction 
Carrier 
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Fig. 7-179 Installing Intermediate Clutch Plates 


apply lug. Also inspect lining for cracks, flaking, 
burning and looseness. 


b, Install rear band assembly in transmission 
case so that band lugs index with anchor pins. 


c. Install previously selected rear unit selec- 
tive washer into slots provided inside rear of 
transmission case, Retain washer with petrolatum, 


NOTE: Proper washer size was determined 
at time of rear unit end play check. 


INTERMEDIATE CLUTCH RETAINER 
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d, Lying gear unit on its side, install thrust 
washer on output flange with bent tabs in tab 
pockets, Retain thrust washer with petrolatum., 


CAUTION: Be careful not to drop or bump 
gear unit assembly in transmission case during 
installation. 


e. Install gear unit, with center support and 
reaction carrier, by lining up center support bolt 
hole with hole in case and carefully guiding com- 
plete assembly into transmission case. Install 
center support locating screw, tightening to 2 
foot- pounds. 


- f. Lubricate tapped hole in center support with 


transmission fluid and install center support-to- 
case support bolt through case into center sup- 
port, Fig. 7-160. Tighten bolt to 23 foot-pounds, 
and remove center support locating screw. 


g. Lubricate center support to case snap ring 
with transmission fluid and install snap ring in 
transmission case with beveled side up, locating 
gap adjacent to front band anchor pin, Expand 
snap ring until center support is against shoulder 
of case, 


h, Before installing intermediate clutch plates, 
inspect plates for signs of burning, scoring, and 
wear, 


i, Lubricate three steel and three composition 
intermediate clutch plates with transmission fluid 
and install clutch plates in transmission case, 
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Fig. 7-180 Direct Clutch and Piston Disassembled 
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Fig. 7-181 Direct Clutch Disassembled 


Fig. 7-179. Start with waved steel plate and arbor press, and Adapter, J-21664, Fig 7-182, 
alternate composition and steel plates, compress spring retainer and remove snap ring 


; with Snap Ring Pliers, J-8059 or J-5586. 
j. Install intermediate clutch backing plate with 
machined surface against ciutch pilates, f. Remove tools, spring retainer, and sixteen 


clutch release springs. 
k, Install backing plate to case snap ring with 


snap ring gap on side of case opposite front band g. Remove direct clutch piston from direct 
anchor pin. clutch housing. 
1, Recheck rear unit end play as described in h, Remove inner and outer seals from clutch 
Note 30r,. piston, 
: i, Remove center piston seal from direct clutch 
c. Direct Clutch and Intermediate Sprag Assembly housing. 


(Fig. 7-180) 
1, Disassembly 


a, Remove sprag retainer snap ring, and re- 
move clutch retainer. 


b. Remove sprag outer race and bushings, and 
remove sprag assembly from outer race. 


c. Turn unit over and remove direct clutch pane : ae 
backing plate to clutch housing snap ring. ' = 

d, Remove direct clutch backing plate and five J-21664 
composition and five steel clutch plates and one SNAP RING 


dished steel plate, Fig. 7-181. 


e, Using Clutch Spring Compressor, J-4670, Fig. 7-182 Removing and Installing Direct Clutch 
Rear Clutch Spring Compressor, J-6129, or an Housing Snap Ring 
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2. Inspection 


a, Inspect sprag assembly for popped or loose 
sprags. 


b. Inspect sprag bushing for wear or distortion, 


c. Inspect inner and outer races for scratches 
or wear. 


d, Inspect clutch housing for cracks, wear, 
proper openings of oil passages and wear on 
clutch plate drive lugs, 


e. Inspect drive and driven clutch plates for 
sign of wear or burning. 


f. Inspect backing plate for scratches or other 
damage. 


g. Inspect piston for cracks and free operation 
of ball check, 


h, Inspect springs for collapsed coils or signs 
of distortion, 


3. Assembly 


a, Lubricate new inner and outer clutch piston 
seals with transmission fluid, Lubricate seal 
grooves in direct clutch piston and install seals 
with lips facing away from spring pockets. 


NOTE: Make certain pision has bail check, 


b. Lubricate new center seal with transmission 
fluid, Lubricate seal groove in direct clutch 
housing and install seal in clutch housing with lip 
facing up. 


c, Place Forward and Direct Clutch Inner Seal 
Protector, J-21362, over direct clutch hub, Install 
clutch piston inside Forward and Direct Clutch 
Piston Installer, J-21409, insert assembly in 
direct clutch housing, Fig. 7-183, and install 
clutch piston by rotating it slightly, in a clockwise 
direction. 


J-21409 


DIRECT CLUTCH 
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Fig. 7-183 Installing Direct Clutch Piston 


d, Install 16 clutch release springs into spring 
pockets in clutch piston, 


NOTE: Direct clutch release springs are 
red in color and are not interchangeable with 
the green colored springs used in the forward 
clutch piston, 


e. Place spring retainer and snap ring over 
springs, 


f. Using Clutch Spring Compressor, J-4670, 
Rear Clutch Spring Compressor, J-6129, or an 
arbor press, and Adapter, J-21664, Fig. 7-182, 
compress spring retainer, being careful that re- 
tainer does not get caught in snap ring groove, 
and install snap ring with Snap Ring Pliers, J-8059 
or J-5586. Remove tools, 


NOTE: Make certain clutch release springs 
are not leaning. If necessary, straighten springs 
with a small screwdriver, 


g. Lubricate the five flat and one dished steel 
and five composition clutch plates with transmis- 
sion fluid and install clutch plates in direct clutch 
housing, Start with dished steel plate and alter- 


nate flat steel and composition plates, Fig. 7-184. 


NOTE: Do not use radially grooved com- 
position plates here. Dished steel plate is in- 
stalled with O.D. up. 


h, listall direct clutch backing plate over clutch 
plates and install backing plate snap ring. 


i. Invert clutch housing and install one sprag 
bushing, cup side up, around sprag inner race, 


j. Install sprag assembly into clutch outer 
race, 
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Fig. 7-184 Installing Direct Clutch Plates 
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Fig. 7-186 Forward Clutch and Forward and: Direct Clutch Hubs Disassembled 


k. With ridge on inner cage of sprag facing up, 
install sprag and outer race on inner race with 
counter-clockwise turning motion. 


NOTE: When installed, outer race should 
turn only counter-clockwise, 


1, Install sprag bushing, cup side down, over 
sprag assembly, 


m, Install sprag retainer and snap ring, 


4, Install Front Band and 
Direct Clutch Assembly 


a, Inspect front band for cracks or distortion 


Fig. 7-185 Installing Front Band 


and band ends for damage at anchor lug and apply 
lug. Also inspect lining for cracks, flaking, burn- 
ing, and looseness, 


b, Install front band with band anchor hole over 
band anchor pin, and apply lug facing servo hole, 
Fig. 7-185. 


c. Install direct clutch housing and intermediate 
sprag assembly on center support. Make certain 
that clutch housing hub bottoms on sun gear shaft 
and splines on forward end of sun gear shaft are 
flush with splines in direct clutch housing, 


NOTE: It will be necessary to rotate clutch 
housing to allow sprag outer race to index with 
intermediate clutch drive plates, Removal of 
direct clutch drive and driven plates may be 
helpful and applying air pressure through the 
center support screw to apply the intermediate 
clutch plates may facilitate assembly, 


d. Install forward clutch hub to direct clutch 


housing thrust washer on forward clutch hub, 
Retain with petrolatum, 


e. Check operation of direct clutch by applying 
air pressure through direct clutch passage next 
to center support bolt, Fig, 7-129. 

d. Forward Clutch Assembly 
1, Disassembly (Fig. 7-186) 


a, Remove forward clutch housing to direct 
clutch hub snap ring. 
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Fig. 7-187 Removing and Installing Forward Clutch 
Housing Snap Ring 


b. Remove direct clutch hub, 


c. Remove forward clutch hub and thrust washer 
from inner side of hub, 


d, Remove five radially grooved composition 
and five flat and one dished steel clutch plates, 


e, Using Clutch Spring Compressor, J- 4670, 


FORWARD CLUTCH CENTER SEA Ps 


and Adapter, J-21664, compress spring retainer 
with arbor press and remove snap ring using 
Snap Ring Pliers, J-8059 or J-5586, Fig. 7-187, 


f, Remove tools, spring retainer and 16 clutch 
release springs, 


g. Remove forward clutch piston from forward 
clutch housing, 


h, Remove inner and outer seals from clutch 
piston, 


i. Remove center piston seal from forward 
clutch housing, 


2. Inspection 


a, Inspect drive and driven clutch plates for 
signs of burning, scoring or wear, 


b, Inspect sixteen release springs for collapsed 
coils or signs of distortion, 


¢c. Inspect clutch hubs for worn splines, proper 
lubrication holes, and thrust faces, 


d, Inspect piston for cracks. 
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Fig. 7-188 Forward Clutch Disassembled 
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e, Inspect clutch housing for wear, scoring, 
cracks and open oil passages, 


3. Assembly (Fig. 7-188) 
a, Invert forward clutch housing on arbor press, 


b, Lubricate new inner and outer clutch piston 
seals with transmission fluid. Lubricate seal 
grooves in forward clutch piston with petrolatum 
and install seals with lips facing away from 


spring pockets, 


NOTE: The forward and direct clutch pistons 
have identical inside and outside diameters, 
Therefore, extreme care should be exercised 
during reassembly to assure the proper piston 
be installed in the clutch assemblies, The for- 
ward clutch piston can be identified by the 
absence of a check ball in the clutch apply face 
of the piston, 


c. Lubricate new center piston seal with trans- 
mission fluid, Lubricate seal groove in forward 
clutch housing with petrolatum and install seal 
into clutch housing with lip facing up, 


d, Place Forward and Direct Clutch Inner Seal 
Protector, J-21362, over forward clutch hub, 
Install clutch piston inside Forward and Direct 
Clutch Piston Installer, J-21409, insert assembly 
in forward clutch housing, Fig, 7-189, and install 
clutch piston by rotating it slightly in a clockwise 
direction until seated, 


e, Install sixteen clutch release springs into 
spring pockets in clutch piston, 


NOTE: Forward clutch release springs are 


J-21409 
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Fig. 7-189 Installing Forward Clutch Piston 
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Fig. 7-190 Air Checking Forward Clutch 


dyed green and are not interchangeable with the 
red colored springs used in the direct clutch 
piston. 


f, Using Clutch Spring Compressor, J- 4670, and 
Adapter, J-21664, compress spring retainer with 
arbor press, being careful that retainer does not 
catch in snap ring groove, and install snap ring 
using Snap Ring Pliers, J-8059 or J-5586, Fig, 
7-187 and remove tools, 


CAUTION: Make certain clutch release 
springs are not leaning. If necessary, straight- 
en with a small screwdriver, 


g. Remove forward clutch assembly from arbor 
press and place on work bench, 


h, Install phenolic thrust washer on the inside 
of forward clutch hub, 


i. Install forward clutch hub in forward clutch 
housing, 


j. Lubricate the dished and five flat steel and 
five radially grooved composition clutch plates 
with transmission fluid and install clutch plates 
in forward clutch housing. Start with dished steel 
plate and alternate flat steel and composition 
plates. © 


NOTE: Dished steel plate is installed with 
O.D. up. 

Be sure radially grooved composition plates 
are used only in the forward clutch. 


k, Install direct clutch hub in forward clutch 
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Fig. 7-191 Pump Cover Plate Bolt Chart 


housing over clutch plates, and install snap ring. 


1, Air check forward clutch and piston opera- 
tion, Fig, 7-190. 


4, Install Forward Clutch 


a, Install Front Unit End Play Checking Tool, 
J-22241 into forward clutch, Fig. 7-158. 


b, Install forward clutch assembly into trans- 
mission, making certain main shaft goes into 
forward clutch hub. It will be necessary to rotate 
clutch housing to allow direct clutch driving hub 
to index with direct clutch drive plates, 


c, Remove Front Unit End Play Checking Tool, 
J-22241,. 


e. Install Pump Cover Plate 


1. Install new pump cover plate gasket on 
transmission. 


2. Install pump cover plate on transmission and 
install attaching bolts per bolt chart, Fig, 7-191. 


NOTE: Do not install pump attaching bolts 
(F) or single bolt (E) in pump cover plate at 
this time, 


3, Using the driven sprocket as a driver rotate 
the forward clutch, 


NOTE: If the forward clutch housing cannot 
be rotated as the pump cover plate is being 
pulled into place, the forward or direct clutch 
housings have not been properly installed to 
index with all the clutch plates, This condition 
must be corrected before the pump cover plate 
is pulled fully into place. 


4, Torque all bolts to 20 foot- pounds, 


5. Repeat front unit end play check as de- 
scribed in Note 30n, 


6. Install remaining bolt (E) in driven support 
housing, tightening to 20 foot- pounds, 


f. Oil Pump 


1, Disassembly 
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Fig. 7-192 Removing Pump Front Seal 
a, Mark drive and driven gears for reassembly, 


b. Remove drive and driven gears from pump 
body. 


c. Remove and discard pump body to case 
square-cut O-ring seal, 
2. Inspection 


a, Using tip of finger, inspect gear pocket and 
crescent for nicks, burrs, scoring or galling, 


b, Inspect drive gear for nicks, burrs, scoring, 
or galling. 


c, Inspect driven gear for nicks, burrs, scoring, 
or galling, 


d, Place pump gears in pump body and check 


J-21359 


Fig. 7-193 Installing Pump Front Seal 


Fig. 7-194 Installing Pump to Case Seal 


pump body face to gear face clearance, Clearance 
should be .0008 inch - .0015 inch, Fig, 7-58. 


e. Check face of pump body for nicks, burrs, 
scoring, or galling. 


f, Check pump body face flatness, Overall flat- 
ness should be .000" to .002", 


g. Inspect bushing for nicks, burrs, scoring, 
galling, out-of-round, or excessive wear, 


NOTE: To check for out-of-round, install 
pump body on the converter hub and look for 
eccentricity between pump bushing and con- 
verter hub, 


h, Check for damaged pump cover plate bolt 
holes, 


i, Inspect front seal for damage. If replace- 
ment of front seal is necessary, use a standard 
3/4" cold chisel and pry front seal from pump 
body, Fig, 7-192, 


3, Assembly 


a, If necessary, install a new front seal, using 


" PUMP. DRIVE 
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Fig. 7-195 Installing Pump Drive Gear 
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Pump Oil Seal Installer, J-21359, to drive seal in 
place, Use a non-hardening sealer on outside of 
seal before installing into pump, Fig. 7-193, 


b, Install new pump to case square-cut O-ring 
seal, Fig, 7-194, 


c. Install driven gear into pump body with 
alignment mark up. 


d, Install drive gear into pump body with drive 
tangs up, Fig, 7-195, 


NOTE: Drive gear should always be installed 
with counterbore down, 


4, Install 


a, Rotate transmission in Holding Fixture Base 
so that cored oil passages are up. 


b, Install pump assembly over stator shaft and 
position to drive support housing, rotating pump 
as necessary to align holes in pump cover plate 
with pump attaching bolt holes. 


c. Install six retaining bolts (F), finger tight, 
Fig. 7-191, 


d, Rotate transmission in Holding Fixture Base 
so that pump cover plate is up, 


e. Tighten pump attaching bolts to 20 ft. lbs. 


g. Install Sprockets, Link Assembly and 
Sprocket Cover 


1, Rotate transmission in Holding Fixture Base 
so that cored oil passages are up, 


2, Position drive and driven sprockets on work- 
bench with shafts up, and drive sprocket closest 
to transmission, 


3, Install link assembly over drive and driven 
sprockets with colored guide link down. 


4, Lift sprockets and link assembly and rotate 
assemblies 90° so that drive sprocket is up, 


5. Allowing driven sprocket to hang down free- 
ly, start turbine shaft into pump support housing 
until it will support weight of assembly, 


6. Start input shaft into driven support housing, 
and alternately push shafts inward until sprockets 
are installed, 


7, Rotate transmission in Holding Fixture Base 
so that sprockets are up. 


8. Using a plastic mallet, gently tap sprockets 
to seat sprocket bearing assemblies into support 
housing. 


Fig. 7-196 Installing Sprocket Snap Rings 


9, Install Snap Ring Pliers, J-4646, into 
sprocket bearing retainer snap rings, located 
under the drive and driven sprockets, and install 
Snap rings into retaining grooves on support 
housings, Fig. 7-196, 


10, Install new sprocket cover to case gasket 
on transmission case, 


11, Position sprocket cover to transmission 
case and install 18 attaching bolts, tightening 
bolts to 8 ft. Ibs, 


NOTE: One sprocket cover attaching bolt 
is 1/4 inch longer. This bolt must be installed 


in the tapped hole directly over the cooler 
fittings on the transmission case. 


h. Detent Lever, Manual Shaft, Parking Linkage, 
Rear Servo, Front Servo, Check Balls, Control 
Valve Spacer and Stator Solenoid 


1, Inspect Detent Lever, Manual 
Shaft, and Parking Linkage 


a. Inspect parking actuator rod for cracks, or 
broken spring retainer lugs, 


b, Inspect actuator spring for damage. 


c. Inspect actuator for a free fit on actuator 
rod, 


d, Inspect parking pawl for cracks or wear. é 
e, Inspect manual shaft for damaged threads, 


f. Inspect inside detent lever for cracks or a 
loose pin, 
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Fig. 7-197 Installing Parking Pawl 


g. Inspect parking pawl return spring for de- 
formed coils or ends, 


h. Inspect parking bracket for cracks or wear, 


i, Inspect detent spring and roller assembly. 


2. Install Detent Lever, Manual Shaft 
and Parking Linkage 


a. Install parking pawl (tooth toward inside of 
case), pawl return spring and parking pawl shaft 
into case, Fig, 7-197. 


b. Install parking pawl shaft retaining pin into 
case hole, 


c. Install parking bracket into case, tightening 
attaching screws to 18 ft. lbs, 


d, Install a new manual shaft O-ring seal on 
manual shaft. 


e. Install the actuator rod plunger under the 
parking bracket and over the parking pawl and 
through hole in detent lever. Position detent lever 
in transmission case, 


f. Install the manual shaft assembly through 
the case and detent lever, Fig. 7-198, and install 
the retaining lock nut on manual shaft, 


g. Install manual shaft retaining pin into case, 
long smooth end first, 


h. Torque lock nut to 18 ft, lbs, 
3, Disassemble Rear Servo 
Assembly (Fig. 7-199) 


a, Remove rear accumulator piston from rear 
servo piston, 


b, Remove E-ring retaining rear servo piston 
to band apply pin. 
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Fig. 7-198 Installing Manual Shaft 


c. Remove rear servo piston and seal from 
band apply pin. 


d, Remove washer, spring and retainer, 


4, Inspect Rear Servo 

a, Inspect fit of oil seal rings in accumulator 
piston, Clearance between side of ring and groove 
should be free with a maximum clearance of .003 
inch, 


b, Install accumulator oil seal ring in case 
bore and check fit of ring to bore, 


c. Inspect fit of band apply pin in servo piston, 
d, Inspect band apply pin for scores or cracks, 


e. Inspect band apply pin for proper size as 
determined by pin selection check (Note 30h), 


5. Assemble Rear Servo 


a. Install spring retainer, cup side first, servo 
pin spring and washer on band apply pin. 


b, Install servo piston on pin and secure with 
E-ring retainer, 


c, If removed, install oil seal ring on servo 
piston, 


d, If removed, install inner and outer oil rings 
on accumulator piston, 


e, Install accumulator piston into bore of servo 
piston, 


6, Install Rear Servo 


a. Lubricate inner and outer rear servo bores 
in transmission case with transmission fluid and 


(575) TRANSMISSION 7-145 
nit ihr ep enone 


RETAINING 
“E’ RING 


ACCUMULATOR PISTON 


WASHER 


SERVO SPRING \ , J 


SERVO PISTON 


SERVO OIL SEAL 


OIL SEAL RING 


SPRING RETAINER 


SERVO PIN 


Fig. 7-199 Rear Servo and Accumulator Assembly Disassembled 


install rear accumulator spring in servo inner 
bore, 


NOTE: Before installing rear servo assem- 
bly, make certain that rear band apply lug is 
aligned with servo pin bore in transmission 
case, Otherwise servo pin will not apply band, 


b. Position rear servo assembly in transmis- 
sion case bore. 


c, Press down on rear servo assembly, making 


certain oil seal ring is properly seated in case 
bore. 


7. Inspect Front Servo 
a, Inspect servo pin for damage. 


b, Inspect piston for damaged oil ring groove, 
check freedom of ring in groove, 


c, Inspect piston for cracks or porosity. 


d, Check fit of servo pin in piston, 


8. Install Front Servo Assembly 


a, Reassemble parts of front servo, Fig, 7-200, 


making sure tapered end of servo pin is pointing 
through the spring and spring retainer, and install 
in bore in case, 


9, Install Check Balls, Control Valve 
Spacer and Stator Solenoid 


a, Install seven check balls in cored passages, 
Fig. 7-201. 


b, Install valve body spacer to case gasket 
(gasket with extension for stator solenoid) on 
transmission case, 

c. Install valve body spacer on transmission, 

d, Install valve body to spacer gasket, 

e, Position stator solenoid gasket and stator 
solenoid to transmission case and secure with 
two attaching bolts. Do not tighten bolts at this 
time, 

NOTE: Connector wire of stator solenoid 
should be positioned over parking pawl. 
i. Control Valve Assembly (Fig. 7-202) 


1, Disassembly 


Le 
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Fig. 7-200 Front Servo Disassembled 


When disassembling control valve, make certain 
that springs are accurately identified so that they 
can be properly reassembled, 


a. Position control valve assembly with cored 
face down, 


b. Remove two screws securing detent solenoid 
to control valve body and remove detent solenoid 
and gasket. 


c. Position control valve assembly with cored 
face up and accumulator pocket on bottom, 


d, Remove manual valve from upper bore. 


e. Install Control Valve Accumulator Piston 
Installer, J-21885, on accumulator piston, com- 
press piston and remove E-ring retainer, Fig. 
7-203, 


f. Remove Installer, J-21885, and remove ac- 
cumulator piston and spring. 


g. Using pin punch, remove retaining pin from 
lower left bore, pressing on pin from outer side 
of valve body. Remove 2-3 modulator bushing, 
2-3 shift valve spring, 2-3 modulator valve, 3-2 
intermediate spring and 2-3 shift valve from 
lower left bore. 


NOTE: 2-3 modulator valve will be inside of 
2-3 modulator bushing. 


h, Using pin punch, remove retaining pin from 
lower center left bore, pressing on pin from outer 
side of valve body, Remove 1-2 modulator bush- 
ing, 1-2 regulator valve and spring, 1-2 detent 
valve and 1-2 shift valve from lower left center 
bore, 


NOTE: 1-2 regulator valve and spring may 
be inside of 1-2 modulator bushing, 


i, Using pin punch, remove retainer pin from 
upper left center bore by pressing on outer side 
of valve body. 
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Fig. 7-201 Location of Check Balls 
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Fig. 7-202 Control 


CAUTION: Hold hand over bore when re- 
moving retainer pin as detent regulator valve 
spring may force other components out of bore. 


Fig. 7-203 Removing Front Accumulator 
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Valve Assembly Disassembled 


j. Remove bore plug, detent valve, detent regu- 
lator valve, spacer and detent regulator valve 
spring from upper left center bore, 


k, Remove retaining pin from bottom bore on 
left side by prying out with a pair of long nose 
pliers. 


CAUTION: Hold hand over bore when re- 
moving retainer pin as 3-2 valve spring may 
force bore plug out. 


1, Remove bore plug, 3-2 valve spring, spacer 
and 3-2 valve from lower right bore, 


m, Using a pin punch, remove retaining pin 
from top right bore, pressing on pin from outer 
side of valve body. Remove bore plug, stator 
valve and spring from top right bore, 


n, Remove retaining pin from top bore next to 
stator valve bore by prying out with long nose 
pliers from outer side of valve body. 
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Fig. 7-204 Installing Control Valve Assembly 
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CAUTION: Hold hand over bore when re- 
moving retainer pin as accumulator springs 
may force other components out of bore, 


o, Remove bore plug, 1-2 accumulator valve 
bushing, 1-2 accumulator valve and secondary 
spring, 1-2 accumulator primary valve and spring, 


2. Inspection 


a, Wash control valve body, valves, and other 
parts in clean solvent, 


CAUTION: Do not allow valves to bump to- 
gether, as this might cause nicks and burrs, 


b. Inspect all valves and bushings carefully to 
make sure that they are free from dirt and are 
not damaged in any respect, If burrs are present, 
they should be removed with a fine stone or fine 
grade of crocus cloth and light oil, Be careful 
not to round off shoulders of valves, 


c. All valves and bushings should be tested in 
their individual bores to make certain that free 
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Fig. 7-205 Control Valve Bolt Chart 
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movement can be obtained, All valves should fall 
freely of their own weight with a slight tapping 
action on the body, In checking be careful to 
prevent valve damage in any way. 


d, The manual valve is the only valve that can 
be serviced separately. If other valves are de- 
fective or damaged beyond repair, a new control 
valve assembly should be installed, 


e, Inspect body for cracks or scored bores, 


f. Check all springs for distortion or collapsed 
coils, 


3. Assembly (Fig. 7-202) 


a, Position control valve body with cored face 
up and accumulator pocket on bottom, 


b, Install the 1-2 primary accumulator spring 
into the 1-2 primary accumulator valve and install 
both, spring first, into top bore next to stator 
bore, 


c. Install the 1-2 accumulator valve, wide land 
first, into the 1-2 accumulator bushing, 


d, Install the 1-2 accumulator valve bushing 
into the top bore, aligning the square port on the 
end of the bushing with hole for retaining pin, 


e, Install the 1-2 secondary accumulator spring 
and the 1-2 bore plug into bushing, 


f. Compress 1-2 accumulator valve train, in- 
stall retaining pin from outer side of valve body, 
pressing pin flush with valve body. 


g. Install spring, stator valve, stem end first 
and bore plug into top right bore, 


h, Install stator valve retaining pin from cored 
side of valve body. 


i. Install 3-2 valve in bottom left bore, 


j. Insert spacer inside of 3-2 valve spring and 
install spring and spacer in bottom left bore, 


k. Compressing 3-2 valve spring, install bore 
plug, hole end out, and secure with grooved re- 
taining pin from cored side of valve body. 


1, Insert spacer inside of detent regulator valve 
spring and install spring and spacer into upper 
left center bore, making certain spring seats in 
bottom of bore, 


m, Compress detent regulator valve spring and 
hold with a small screwdriver placed between end 
of spring and wall on cored side of valve body, 


n, Install detent regulator valve, stem end out, 


and detent valve, small land first, into upper left 
center bore. 


o. Insert bore plug, hole out, into upper left 
center bore and, pressing inward on bore plug, 
remove screwdriver and install retaining pin 
from cored side of valve body, 


p. Install 1-2 shift valve, stem end ‘first, in 
lower left center bore, making certain valve seats 
in bottom of bore, 


q. Install 1-2 regulator valve larger stem first, 
spring and 1-2 detent valve, hole end first, into 
1-2 modulator bushing. Align spring in bore of 
1-2 detent valve, and install assembly in lower 
left center bore of control valve body, detent valve 
first. 


r, Compress bushing against spring and secure 
with retaining pin from cored side of control valve 
body, 


s, Install 3-2 intermediate spring on stem end 
of 2-3 shift valve, and install valve and spring, 
valve first, into lower left bore. Make certain 
valve seats in bottom of bore. 


t. Install 2-3 modulator valve, hole end first, 
into 2-3 modulator bushing and install both parts 
in lower left bore. 


u, Install 2-3 shift valve spring into hole in 
2-3 modulator valve, and compressing spring, 
secure with retaining pin from cored side of 
control valve, 


v. Position front accumulator spring and piston 
into valve body and install Control Valve Ac- 
cumulator Piston Installer, J-21885, on piston, 
Compress spring and piston, aligning spring and 
piston with bore, Fig, 7-203. 


CAUTION: Make certain that piston pin is 
correctly aligned with hole in piston and that oil 
seal ring does not catch on lip of bore when 
installing piston, 


w. Secure piston and spring with E-ring re- 
tainer and remove Installer, J-21885. 


x, Placing control valve assembly on cored 
surface, position detent solenoid gasket and detent 
solenoid on valve body, 

y. Install detent solenoid attaching screws, 

z, Install governor drive pipe into control valve 
body in bore by rear servo cover, 


4, Install Control Valve Assembly 


a, Using two guide pins, Fig, 7-204, install 
control valve assembly and governor pipe on 
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transmission, Make certain gaskets and spacer 


do not become mispositioned, 


seated in case hole. 


Torque bolts to 8 foot- pounds, 


c. Tighten stator solenoid attaching bolts to 


10 foot- pounds, 


f. Install governor feed pipe in transmission 


case and control valve body. 


NOTE: Make certain that governor feed pipe 
is seated in bores in case and valve body. 


and Modulator 


1, Install Pressure Regulator Valve 


a, Install spring retainer on pressure regulator 
spring. Also install spacers if previously re- 


moved, Fig. 7-206, 


b, Install pressure regulator valve on spring, 


| stem end first. 


c, Install boost valve into bushing, stem end 
out, and stack parts so that pressure regulator 


spring is against valve bushing, 


PRESSURE REGULATOR VALVE 
PRESSURE REGULATOR SPACER 
SPRING RETAINER | | 


‘ey 
“* 


PRESSURE REGULATOR SPRING 


PRESSURE BOOST VALVE 
PRESSURE BOOST BUSHING 


SNAP RING 


Fig. 7-206 Pressure Regulator Valve Disassembled 


NOTE: Check manual valve to make sure it 
is indexed properly with pin on detent lever and 
governor pipe to make certain it is properly 


b. Remove guide pins and install control valve 
assembly attaching screws, eliminating detent 
roller and spring assembly attaching screw. 


d, Install detent roller and spring assembly and 
attaching screw. Tighten screw to 8 foot-pounds, 


e, Install detent terminal in stator connector 
and install stator connector to case connect. 


j. Pressure Regulator Valve, Intake Pipe and 
Strainer Assembly, Bottom Pan, Modulator Valve 
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Fig. 7-207 Installing Pressure Regulator Valve 


d, Install complete assembly, pressure regu- 
lator valve first, into pressure regulator valve 
bore, being careful not to drop parts during 
installation. 


e, Using a screwdriver or steel rod, compress 
regulator boost valve bushing against pressure 
regulator spring until it is beyond snap ring 
groove, and install snap ring using Snap Ring 
Pliers, J-5403 (#21), Fig. 7-207. 


NOTE: To facilitate installation of snap ring, 
encircle it around screwdriver or steel rod, 
compress tangs with snap ring pliers, and 
slide snap ring into ring groove in valve bore, 


2, Install Intake Pipe and Strainer 

Assembly and Bottom Pan 

a, Install new intake pipe O-ring into pipe bore 
in transmission case and install intake pipe and 


strainer assembly, 


b, Install new bottom pan gasket on transmis- 
sion case and install bottom pan, 


c. Install 13 bottom pan attaching screws, 
Tighten screws to 12 foot- pounds, 
3, Inspect Vacuum Modulator and Valve 


a, Inspect vacuum modulator for any signs of 
bending or distortion. 


b, Inspect O-ring seat for damage. 
c. Apply suction to vacuum tube and check for 
leaks; the presence of red transmission oil in the 


vacuum section indicates a leak. 


d. Inspect modulator valve for nicks or damage, 
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e, Check freeness of valve operation in case 
bore, 


f, Check modulator for damaged bellows, 
Modulator plunger is under approximately 16 
pounds pressure, If bellows is damaged, plunger 
will have very little pressure, 


4, Install Modulator Valve 
and Vacuum Modulator 


a, Install modulator valve into case with stem 
end in, 


b, Install new O-ring on vacuum modulator, 


c. Install vacuum modulator into case with vac- 
uum hose pipe facing stator connector, 


d, Install modulator retainer with curved side 
of tangs inboard and install attaching screw. 
Tighten screw to 13 foot- pounds, 


k. Governor and Speedometer Driven Gear 
1, Inspect Governor 


NOTE: All components of the governor as- 
sembly, with the exception of the driven gear, 
are a select fit and each assembly is cali- 
brated, The governor, including the driven 
gear, is serviced as a complete assembly. 


a. Wash all parts in cleaning solvent, air dry 
and blow out all passages, 


b. Inspect governor sleeve for nicks, burrs, 
scoring or galling. 
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Fig. 7-208 Installing Governor Assembly 
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Fig. 7-209 Installing Speedometer Driven Gear 
Assembly 


c. Check governor sleeve for free operation in 
bore of transmission case, 


d. Inspect governor valve for nicks, burrs, 
scoring or galling. 


e, Check governor valve for free operation in 
bore of governor sleeve, 


f. Inspect governor driven gear for nicks, 
burrs, or damage. 


g. Check governor driven gear for looseness on 
governor sleeve, 


h, Inspect governor springs for distortion or 
damage. 


i, Check governor weights for free operation 
in their retainers, 


j. Check valve opening at entry and exhaust 
(.020 inch minimum), 
2. Install Governor 


a, Rotate transmission in Holding Fixture Base 
so that governor bore is up. 


b, Install new square cut O-ring seal on gover- 
nor assembly and install assembly into transmis- 
sion case, Fig, 7-208, 

c, Position retaining clip on top of governor 
assembly, 

3. Inspect Speedometer Driven Gear Assembly 


a, Inspect gear for damaged teeth or shaft, 


b, Inspect sleeve for scores, damaged threads 
or cracks. , 


_ EE 


4, Install Speedometer Driven Gear Assembly 


a, Install new O-ring seal on speedometer driv- 
en gear assembly, 


b, Install speedometer driven gear assembly 
into transmission case, Fig, 7-209. 


c. Position retaining clip to transmission and 


driven gear assembly and secure with one at- 
taching bolt, tightening bolt to 3 ft. lbs, 


Il. Converter 


1, Inspect Torque Converter 


a. Check converter for leaks as described in 
Note 15. 


b, Check converter hub surfaces for signs of 
scoring or wear, 
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2, Install Torque Converter 


a, Position transmission jack with adapter plate 
to transmission and install transmission on jack 
using brace and safety chain, 


b, Carefully position converter on turbine shaft, 
making certain converter is properly aligned. 
Long screws or eyebolts can be threaded into the 
weld nuts on the converter and used as handles, 


c, Rotate converter until the shafts are piloted 
and the converter lugs are indexed in the pump 
gear. 


d, If difficulty is experienced in alignment, tap 
on outer diameter of converter with plastic- 
headed hammer, while turning converter. 


e, Install Converter Holding Clamp, J-21366, 
on transmission case, 


f. Remove Transmission Holding Fixture, 
J-22240, from transmission, 


TORQUE CHART 


APPLICATION 


Transmission to Engine Bolts. . 
Torque Converter to Flywheel 
Flywheel Housing Cover 

Final Drive to Transmission 
Starter Motor to Transmission 
Solenoid to Valve Body 

Line Pressure Plug 

Vacuum Modulator Retainer 
Solenoid to Case 

Valve Body to Case 

Center Support to Case 

Manual Shaft to Inside Lever 
Pump Body to Cover Rate 
Parking Brake Bracket to Case 
Oil Pan to Case 

Sprocket Housing 

Support Housing to Cover Plate 


Speedometer Drive Gear Retainer 
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Fig. 7-210 Special Tools 


SPECIAL TOOLS 


Transmission Holding J-4646 Snap Ring Pliers 
Fixture 
J-21370-5 Band Apply Gage Pin 
Front Unit End Play 
Checking Tool J-21370-8 Band Apply Adapter Plate 


NOTE: The above Special Tools are required in addition to most tools shown in Fig. 7-106 to 
properly overhaul the Turbo Hydra-matic transmission used on the Fleetwood Eldorado. 
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FUEL SYSTEM 
GENERAL DESCRIPTION 


The fuel tank on all 1967 Cadillac cars is 
mounted against the lower surface of the trunk 
compartment with two support straps. This type 
of mounting allows removal from below without 
disturbing sheet metal parts. 


The fuel tank capacity is approximately 26 US 
gallons (21.75 Imperial gallons) on all models 
except the Fleetwood Eldorado, which has a 24 
gallon (20 Imperial gallons) capacity fuel tank and 
Commercial Chassis, which has a 20 gallon (16.75 
Imperial gallons) capacity fuel tank. 


The gasoline filler cap is located behind the 
rear license mounting plate, which is the filler 
door. The hinged plate swings out from the top. 
The filler pipe is attached to the tank at the rear 
center through a flexible hose connector, A vent 
pipe at the front of the tank is used on all models 


except 693, to allow air to enter the tank as 
gasoline is used. The filler cap is a NON- 
VENTED type on all models using the vent pipe 
located at the front of the tank. 


The tank unit for the gasoline gage is mounted 
near the top center of the fuel tank. It contains 
the float unit, which is connected to the gage 
unit on the instrument panel by one wire, with 
another wire to ground. The fuel outlet line is 
integral with tank float unit assembly. It has a 
special plastic filter on the inlet end. The filter 
has a self-cleaning action, provided by the slosh- 
ing action of the gasoline. 


The fuel outlet line is attached to the gage 
assembly on the top center of the tank, and ex- 
tends along the inside of the right frame side 
rail to fuel pump, Fig. 8-1. 


SERVICE INFORMATION 


1. Storage Precautions 


Whenever a car is to be put in storage for any 
length of time, all gasoline should be drained 
from the entire fuel system, including the car- 
buretor, fuel filter, fuel pump, lines and tank, 
This must be done to assure freedom from gum 


FUEL FILTER FUEL LINE AND 
VAPOR RETURN LINE 


deposits that would occur due to evaporation of 
the fuel. 


2. Fuel Tank Removal and Installation 


NOTE: When working on or around the fuel 
tank, always have a CO, fire extinguisher near 


RESONATOR OUTLET PIPE 


FUEL PUMP 


EXHAUST PIPE RESONATOR 


MUFFLER MUFFLER OUTLET PIPE 


Fig. 8-1 Fuel Tank and Exhaust System (Except 693) 
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the work area, In addition, do not permit any 
smoking, open fire, or work of a nature that 
could produce a spark in the area, 


a. Removal 


1, Disconnect fuel gage tank wire at connector 
at right of filler cap behind license plate door, 
This is the brown wire to the lower connector, 
Pull wire down past rear frame member from 
underside of car, 


2, Raise rear end of car. 
3. Siphon fuel from tank. 


4, Loosen clamp at lower end of filler pipe 
flexible hose connector. 


5. Remove bolt from support bracket of filler 
pipe and remove filler pipe through opening be- 
tween bumper and rear end of frame, 


6, Disconnect fuel outlet hose at front of tank. 


7. If car is equipped with air conditioning, 
disconnect vapor return hose, 


8. Disconnect vent from rear suspension cross 
member, 


9. Disconnect fuel gage tank unit ground wire 
at rear frame cross member, 


10. Remove tank support strap nuts and remove 
tank, 


CAUTION: Be careful tank does not damage 
or dent brake piping on axle housing. 


b. Installation 


1, Raise tank into position and install tank 
Support straps and nuts, Make sure fuel gage 
tank unit wire and ground wire hang over tank, 


NOTE: Do not tighten tank strap nuts until 
filler pipe is installed, 


2. Position filler pipe in place and tighten 
clamp on end of hose connector, 


3, Install bolt in support bracket on top of 
filler pipe. 


4. Tighten tank strap nuts until 1 1/2 inch to 
1 9/16 inch of thread is exposed on bottom of 
J-bolts, On Fleetwood Seventy-Fives, run nut 
below notch and break off notched end of J-bolt, 
Be careful not to overtighten tank strap nuts, 


5. Connect fuel outlet hose, 


6. lf car is equipped with air conditioning, 
connect vapor return pipe, 


7. Connect vent to rear suspension cross 
member. 


8. Route brown fuel gage tank unit wire over 
rear cross member and up to right of filler pipe. 
Secure to lower right connector, 


9. Connect tank unit ground wire to frame, 


10. Lower car, add gasoline to tank, and check 
for leaks at filler pipe, vent pipe, fuel line, and 
vapor return line, 


11, Check operation of fuel gage. 


3. Fuel Line and Tank Cleaning 


Occasionally it may be necessary to clean out 
fuel line and tank to remove foreign particles 
from system, Frequent replacement of fuel filters 
and excessive deposits of dirt in filter bowl are 
indications that this may be necessary. 


To clean out fuel line, disconnect line at fuel 
pump and at fuel tank, blow compressed air 
through the line in direction opposite to fuel flow, 
and reconnect line. 


For cleaning, fuel tank must be removed from 
car, and flushed out to remove all foreign mate- 
rials, Fuel strainer also should be inspected 
and replaced if necessary. 


4. Fuel Line 


NOTE: When working on or around the fuel 
lines, always have a CO, fire extinguisher 
near the work area. In addition, do not permit 
any smoking, open fire, or work of a nature 
that could produce sparks in the area, 


a. Removal 

1, Raise rear end of car. 

2. Remove three clips that secure fuel line to 
inside of right frame side rail, one clip at frame 
where it ramps upward at front and one clip on 
body where line ramps upwards at rear. A dual 
clip is used to hold fuel and vapor return lines. 

3. Remove hose clamps, one at front of, and one 
at rear of, fuel line. Remove fuel line from 
flexible hoses, 

4. Plug flexible hoses to prevent fuel loss, 


b. Installation 


1. Unplug flexible hoses, 
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2, Position fuel line, connect flexible hoses, 
and install hose clamps, 


3. Install three clips along inside of frame 
member, one clip at frame where it ramps up- 
ward at front and one clip on body where lines 
ramp upward at rear. If car is equipped with air 
conditioning, larger diameter fuel line should be 


installed above and vapor return line below, 
along frame side rail, 


4, Check both fuel line connections, 
5. Check flexible hoses for stabilizer bar 


clearance at front, and for axle clearance at 
rear, 


EXHAUST SYSTEM 
GENERAL DESCRIPTION 


The exhaust system on all 1967 Cadillac cars, 
except the 693, incorporates (in order, from 
front to rear) a crossover Y- exhaust pipe, a 
coaxial resonator, a resonator outlet pipe, a 
muffler and a muffler outlet pipe, Fig. 8-1. On 
the Sixty-Special and Fleetwood Seventy-Five 
Series, a longer resonator outlet pipe is used 
because of the additional length of these vehicles. 


The exhaust system on the Commercial Chassis 
is basically similiar, except for the use of a 
two- section resonator outlet pipe. 


The components of the 1967 exhaust system 
are supported by slide and blade-type hangers, 
clamps, and brackets, and are insulated at at- 
taching points by rubber cushions. These sup- 
ports are designed to keep the system in proper 
alignment to avoid contact with the frame and 
body, even when the system is hot and expanded, 


The system must not be bound up or restricted if 
the noise reduction benefits are to be fully 
realized. 


The thermostatically controlled heat valve is 
located at the junction of the right exhaust mani- 
fold and exhaust pipe. It controls the flow of 
exhaust gases from the right cylinder head, 
During the engine warmup period, the valve is 
closed, forcing the hot exhaust gases through a 
ribbed heat passage in the intake manifold to 
heat the intake air-fuel mixture. 


A branch of this passage conducts exhaust 
gases up to the carburetor, These hot gases 
warm the carburetor in the region of the primary 
throttle valves and idle ports to prevent stalling 
due to ice formation during engine warm-up on 
cool, humid days. Better performance and econo- 
my are thereby provided when the engine is cold, 


SERVICE INFORMATION 


5. Muffler Outlet Pipe 
Removal and Installation 


NOTE: Do not use acetylene torch behind 
rear axle due to presence of fuel tank fumes. 


a. Removal 
1, Raise rear end of car, 


2, Remove rearmost clamp and hanger blade 
securing outlet pipe to support bracket at frame 
side rail, Fig. 8-2. 


3. Loosen or remove clamp securing outlet 
pipe to muffler, 


4, Remove clamp and hanger blade at support 
bracket located above rear axle at ‘‘kick-up’’ 
area, Fig, 8-3, 


CAUTION: Muffler and outlet pipe will sag. 
Be careful outlet pipe does not damage or dent 
brake piping on axle housing. 


Support system with jack stands as required, 


5. Remove outlet pipe from muffler, using heat 
if required, 


CAUTION: Have a CO, fire extinguisher 
near the work area, 


a 
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Fig. 8-2 Muffler Outlet Pipe Hanger at Frame 
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Fig. 8-3 Muffler Outlet Pipe at Kick Up Area 


b. Installation 


1, Install muffler outlet pipe in muffler so that 
there is approximately 1-5/8 inch overlap of 
pipes, 


NOTE: Before installation scribe a line 
1-5/8 inch from end of outlet pipe to aid in 
determining amount of overlap, 


2. Loosely install clamp and blade in support 
bracket located above rear axle area, 


3. Loosely install clamp to secure muffler to 
outlet pipe so that there is approximately 1/8 
inch between saddle of clamp and edge of muffler 
pipe. : 


4, Loosely install rearmost clamp and blade 
at support bracket at frame side rail, 


NOTE: Align pipe so that there is a mini- 
mum of 1 inch between outlet and rear frame 
cross member, when measured perpendicular 
to the angle of pipe at outlet, Fig, 8-2, 

5. Tighten all clamps and brackets. 


6. Remove jack stands and lower car. 


6. Muffler Removal and Installation 


NOTE: When using heat, have a CQ, fire 
extinguisher near the work area, 


a. Removal 
1, Raise car on hoist or jack stands. 


2, Remove clamp at rear of muffler that se- 
cures muffler to outlet pipe. If same muffler is 
to be installed, note position of clamp carefully 
for installation purposes. 


3. Using heat as required, pry muffler outlet 
pipe rearward, 


CAUTION: Outlet pipe and muffler will sag 
when hanger blades for outlet pipe slide rear- 
ward out of rubber slots in brackets, Be care- 
ful that outlet pipe does not damage or dent 
brake piping on axle housing. Support system 
with jack stands or on floor. 


4, If same muffler is to be reinstalled, note 
position of clamp at front of muffler, then remove 
clamp or loosen enough to slide clamp out of way. 


5. Work muffler loose from resonator outlet 
(intermediate) pipe. Use heat as required, Re- 
move muffler, 


b. Installation 


1, Position muffler on resonator outlet (inter- 
mediate) pipe, and work muffler forward to obtain 
an overlap of pipe ends of approximately 1-5/8 
inches, 


2, Position muffler outlet pipe so that hanger 
blades will slide into rubber slots in brackets, 
then install outlet pipe in end of muffler to obtain 
an overlap of pipe ends of approximately 1-5/8 
inches, Before installation, scribe a line 1-5/8 
inches from end of outlet pipe to aid in deter- 
mining amount of overlap of pipes. Use jack 
stands to support muffler and pipe as required, 


3. Install U-bolt and clamp loosely at front 
of muffler, Position clamp so there is approxi- 
mately 1/8 inch between saddle of clamp and 
edge of muffler pipe, Fig. 8-4. 


4, If muffler that was removed is being in- 
stalled, clamp must be in exact same position as 
when previously installed, Install clamp at rear 


Fig. 8-4 Resonator Outlet Pipe Clamp at Muffler 
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of muffler. Position clamp so there is approxi- 
mately 1/8 inch between saddle of clamp and 
edge of muffler pipe. 


5. Install rearmost clamp and blade at frame 
side member. 


6, Tighten all clamps, and remove any jack 
stands used, 


7, Lower car. 
7. Resonator Outlet (Intermediate) 
Pipe Removal and Installation 
NOTE: Have a CO, fire extinguisher near 
the work area when using heat, 
a. Removal 
1, Remove muffler as outlined in Note 6a, 


2, Remove clamp at front end of resonator 
outlet (intermediate) pipe. 


3. Remove screw at rear of resonator, 
4, Using heat as required, separate resonator 
outlet pipe from resonator, and remove resonator 


outlet pipe. On Commercial Chassis, remove 
two sections of resonator outlet pipe. 


b. Installation 


1, Position resonator outlet pipe onto resonator 
with an overlap of 1-1/2 inches, : 


2. Install screw at rear of resonator, using 
sealer, 


3. Install clamp loosely at front of resonator 
outlet pipe. There should be approximately 1/8 
inch between front edge of resonator outlet pipe 
and saddle of clamp. 

4, Install muffler as outlined in Note 6b, but 


align system from resonator outlet pipe rearward 
before tightening clamps. 


8. Resonator 
Removal and Installation 


a. Removal 
1, Remove clamp at rear of resonator, 
2, Remove screw at rear of resonator, 


3, Using heat as required, work resonator out- 
let (intermediate) pipe, muffler, and muffler outlet 


pipe rearward as a unit, until support blades 
slide from rubber slots in brackets, 


CAUTION: Resonator outlet pipe, muffler 
and muffler outlet pipe will drop, Support 
with jack stands or on floor, 


Be careful system does not damage or dent 
brake piping on axle housing, 


4, Pry muffler and resonator outlet pipe rear- 
ward from resonator, Use heat as required, 
Lower muffler outlet pipe over rear axle, and 
lower muffler and resonator outlet pipe to stand 
on floor, 


5. Loosen clamp at front of resonator. 


6, Pry resonator rearward with a ‘“‘rocking’’ 
motion, using heat if required. 


7. Slide hanger blade out of slot in support 
bracket and remove resonator, 


b. Installation 


1, Position resonator on exhaust pipe, allowing 
approximately 1-3/8 inches overlap of resonator 
with exhaust pipe; at the same time slide blade 
into hanger slot at transmission extension housing 
bracket, allowing blade to protrude from front 
of hanger slot about 3/4 inch, Fig, 8-5. 


2. Install resonator front clamp. See Fig. 8-6. 


3. With aid of a helper, raise resonator outlet 
pipe, muffler and muffler outlet pipe as a unit 
and install resonator outlet pipe onto resonator 
end; at the same time, slide hanger blades into 
rubber slots in support bracket at ‘‘kick-up’’ 
area and at side frame member, 


APPROX. 34"! 


Fig. 8-5 Resonator Hanger at Transmission 
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Fig. 8-6 Resonator Exhaust (Y) Pipe Clamp 


4, Install resonator rear clamp at resonator 
outlet pipe. 


NOTE: This is a special ‘'U’’ -type clamp 
that must be used for properly securing the 
instalation, 


5. Using sealer, install screw at rear of 
resonator. 


6. Align system as necessary, and tighten all 
clamps. 


NOTE: A higher torque is required on the 
resonator clamp than on other clamps. 


7, Check system for grounding. 


9. Exhaust Pipe (“‘Y”’ Pipe) 
Removal and Installation 


NOTE: Have a CO, fire extinguisher near 
the work area when using heat. 


a. Removal 
l. Raise car on hoist or jack stands, 
2. Remove resonator as described in Note 8a, 


NOTE: In some cases where exhaust pipe 
and resonator are fairly new, it may be possible 
to remove exhaust pipe without removing re- 
sonator, This is done after performing step 3 
below by simply rotating exhaust pipe approxi- 
mately 1/4 turn from right side and working 
pipe forward from resonator front end, 


3. Using a long-extension wrench, remove two 
special nuts from right exhaust manifold studs, 
then remove two special nuts from left exhaust 
manifold studs, 


4, Lower exhaust pipe and remove heat control 
valve, 


b. Installation 

J, Install heat control valve on right exhaust 
manifold locating studs, Face of valve stamped 
“‘TOP”’ must be next to manifold, 

2. Install resonator front end on exhaust pipe, 
using heat as required, Let pipes cool. 


NOTE: If resonator was removed, install 
exhaust pipe first, then refer to Note 8b for 
installation of resonator. 


3. Install two special nuts on left and on right 
manifolds, torquing nuts evenly to 33 foot- pounds, 


4, Position clamp on front end of resonator, as 
specified in Fig, 8-6, and tighten securely, 


5. Inspect entire exhaust system for proper 
alignment, Refer to Note 11. Make corrections as 
required, or align entire system, 


6, Lower car, 


10. Heat Control Valve 
Removal and Installation 


a. Removal 
1. Raise front end of car, 


2. Remove two nuts securing left exhaust pipe 
to manifold locating studs. 


3. Remove two nuts securing right exhaust pipe 
to locating studs, 


4, Remove resonator hanger at transmission, 

5. Lower exhaust pipe slightly and remove heat 
control valve. 
b. Installation 

1. Install heat control valve on right exhaust 
manifold locating studs, Be sure face of valve 


stamped '‘TOP"’ is next to manifold, 


2. Install right side of exhaust pipe and tighten 
two special nuts to 33 foot- pounds, 


3. Install left side of exhaust pipe on locating 
studs and tighten two special nuts to 33 foot- 
pounds, 


4, Install resonator hanger at transmission, 


5. Lower car, 
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11. Exhaust System Alignment 


NOTE: When preparing to align exhaust 
system, be sure it is cold and not expanded, 
Exhaust system should be properly aligned to 
avoid contact with frame. Blade-type exhaust 
system hangers are designed to minimize noise 
transfer through hangers. If system contacts 
frame or blade is bound up or restricted, 
vibration and noise can be transmitted into car, 


Position clamps and blades so that hanger 
blades are horizontal and centered from side to 
side in the rubber slots of the support brackets. 
The support brackets should be horizontal also, 
A light coat of silicone should be applied in 
rubber slots of brackets, 


If it is necessary to reposition pipes, heat 
may be used in front of rear axle. Allow pipes 
to cool before touching them. Do not use acetylene 
torch behind rear axle due to presence of fuel 
tank fumes, Have CO, fire extinguisher near the 
work area, 


1, Raise car on hoist or jack stands, 


2. Loosen clamps located at resonator ends, 
muffler ends, clamp and blade at transmission 
extension housing, ‘‘kick-up’’ area and left side 
frame member, 


3, Make certain resonator is horizontal and has 
adequate clearance at transmission mounting sup- 
port. At the transmission extension housin 
hanger, Fig, 8-5, the blade should be centered 
from side to side and horizontal in rubber slot of 
support hanger, It must not bind when system 
expands, The resonator support blade should be 
parallel with the transmission housing bracket. 
Support hanger should be horizontal, A small 
amount of silicone lubricant should be in rubber 
slot of the hanger. End of blade should protrude 
approximately 3/4 inch from bracket, Fig. 8-5. 


4, Position resonator front clamp at an angle 
of approximately 35° inboard to car so there is 
approximately 1/8 inch between saddle of clamp 
and edge of resonator pipe, Fig. 8-6, Tighten 
clamp to 50 foot- pounds, 


5. Position clamp between resonator outlet pipe 
and muffler so there is approximately 1/8 inch 
between edge of resonator outlet pipe and saddle 
of clamp, Fig, 8-4, Tighten clamp just enough to 
prevent separation, Then check alignment of re- 
mainder of exhaust system. 


6. Position clamp between muffler outlet pipe 
and muffler so there is approximately 1/8 inch 
between edge of muffler and saddle of clamp. 


There should be approximately 1-5/8 inch over- 
lap of outlet pipe with muffler pipe. 


7. Align outlet pipe so there is a minimum of 
one inch between outlet pipe and rear frame 
cross member, when measured perpendicular to 
the angle of pipe at outlet, Fig, 8-2, 


8. Check entire system again to see that there 
is adequate clearance with frame and body mem- 
bers, at least one inch, The weight of the exhaust 
system should be evenly distributed on all 
brackets and hangers as indicated by an equal 
deflection at each hanger. If the load is not 
properly balanced, reposition the pipes at the 
joints to relieve concentrated loads on any 
hangers. 


9, After adjusting hangers or repositioning 
pipes, recheck the entire system for adequate 
clearance to frame members and tighten all 
clamps according to torques specified at the end 
of this section. 


10, Lower car. 


TORQUE SPECIFICATIONS 


Material 
Number 


Application Thread Size Foot- Pounds 


Exhaust Pipe to Manifold Nuts ... 


Muffler and Resonator Clamp Nuts .......... 
Exhaust Pipe to Resonator Clamp Nuts 
Resonator Support to Transmission Screw...... 


NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and steel classifications. 


3/8 -24 


5/16-18 


3/8 -16 


3/8-16 x 7/8 
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FUEL SYSTEM 
DESCRIPTION 


The fuel tank on the 1967 Fleetwood Eldorado 
coupe Fig, 8-7, is mounted against the lower sur- 
face of the trunk compartment with two support 
straps the capacity of this fuel tank is approxi- 
mately 24 U. S. gallons (20 Imperial gallons), 


The gasoline filler cap is accessible through a 


fuel filler door located at the center of the lower 
edge of the deck lid, This door swings upward 
from the bottom, The filler pipe is attached to the 
tank at the rear center through a flexible hose. 
The vent pipe is located next to the filler pipe 
and connects into the filler pipe just below the 
cap. A VENTED cap is used on this model to 
allow air to enter the tank as gasoline is used. 


SERVICE INFORMATION 


12. Fuel Tank Removal and 
Installation (693) 


NOTE: When working on or around the fuel 
tank, always have a CO, fire extinguisher near 
work area, In addition, do not permit any 
smoking, open fire, or work of a nature that 
could produce sparks in the area, 


a. Removal 


1. Open trunk and remove eight screws se- 
curing filler panel and remove filler panel. 


2, Disconnect fuel gage tank wire behind rear 
bumper, 


This is the brown wire to connector at rear of 
body. Pull wire down under car. 


3, Raise rear of car and place on jack stands, 
4, Syphon fuel from tank, 


5. Loosen clamp at lower ends of filler pipe 
and vent pipe flexible connectors, 


6. Remove bolt from filler pipe support bracket 
and remove filler pipe from behind filler door, 

7. Disconnect fuel outlet hose at front of tank, 

8. If car is equipped with air conditioning, 
disconnect vapor return hose at front of tank, 

9, Remove fuel gage tank unit ground wire at 
rear body cross member, 

10, Remove tank support strap nuts and remove 
tank. 


CAUTION: Be careful tank does not damage 
muffler or resonator, 


b. Installation 


1, Raise tank into position and install tank 


Support straps and nuts. Make sure fuel gage 
tank unit wire and ground wire hang over tank, 


NOTE: Do not tighten tank strap nuts until 
filler pipe is installed, 


2. Position filler pipe in place and tighten 
clamps and ends of hose connector, 


3. Install bolt in support bracket on top of 
filler pipe, 
4, Tighten tank strap nuts to 10 foot- pounds, 


5. Connect fuel outlet hose, 


6. If car is equipped with air conditioning, 
connect vapor return line, 


7. Route brown wire up to connector at back 
of body and install it in connector, 


8. Connect tank unit ground wire to rear body 
cross member. 


9. Remove jack stands, lower car, add gasoline 
to tank, and check for leaks at filler pipe, vent 
pipe, fuel line, and vapor return line, 


10, Check operation of fuel gage. 


11, Install filler panel and secure with eight 
screws, 


13. Fuel Line 


NOTE: When working on or around the fuel 
lines, always have a COQ, fire extinguisher 
near the work area. In addition, do not permit 
any smoking, open fire, or work of a nature 
that could produce sparks in the area, 


a. Removal 


1, Raise car, 


2, Remove clamps securing flexible fuel line 
to fuel tank outlet and to fuel pump, and disconnect 
lines at these points, 
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3. Tie a piece of cord to the flexible fuel lines 
for installation purposes, 


4, Remove three clips securing fuel line to 
outside surface of right frame side rail, 


5. Carefully remove fuel lines from car, 
leaving cord in place on car, 


6. Remove clamps securing flexible fuel line 
to fuel pipe and separate, 
b. Installation 


1, Connect flexible fuel line to steel fuel pipe 


and secure with clamps. Hoses should overlap 
steel line one inch, 


2, Position fuel pipe to outside surface of right 
frame side rail and secure with three clips, 


3. Tie cords left in car to ends of flexible 
fuel lines and carefully pull fuel lines to tank 
and engine, 


4, Remove cord, 


5. Connect flexible lines at tank and engine 
and secure with clamps, 


6. Lower car. 


EXHAUST SYSTEM 
DESCRIPTION 


The exhaust system on the 693 body style, 
Fig, 8-8, consists of two exhaust pipes, a muffler, 
and a resonator, The system is supported to the 
rear body by blade-type hangers at three points; 


two where the exhaust pipes enter either end of 
the muffler and one on the resonator outlet, The 
forward portion of the system is supported by its 
connection to the exhaust manifolds, 


SERVICE INFORMATION 


14. Exhaust Pipe 


a. Removai 


1, Loosen clamp securing exhaust pipe to 
muffler, 


2. Drive exhaust pipe out of muffler. 


3, Cut exhaust pipe at weld in pipe and remove 
rear portion of pipe. 


4, Remove two screws securing left pipe flange 
to manifold or two nuts securing right pipe flange 
to manifold, 


5. Remove forward portion of pipe, exercising 
care not to drop manifold heat valve if right 
side is being removed. 


6. Remove manifold heat valve if right side 
pipe was removed, 


b. Installation 


1, Position pipe and flange to manifold and 
loosely install retaining screws, left side, or 
nuts, right side. The manifold heat valve should 
be positioned between pipe flange and manifold 
on right side only. 


2, Position pipe clamp loosely around forward 
portion of pipe, 


3. Insert rear portion of pipe into forward 
portion of pipe so that pipes overlap up to the 
dimple on the pipe, approximately i-1/2 inches, 
Loosely install clamp with saddle of clamp out- 
board of system and 1/8"' between saddle of clamp 
and edge of pipe. 


4. Insert rear end of pipe into muffler so that 
muffler overlaps pipe up to the dimple on the 
pipe, approximately 1-1/2 inches, 


5. Align system as described in Note 17. 


15. Resonator 


NOTE: Do not use acetylene torch behind 
rear axle due to presence of fuel tank fumes, 


a. Removal 

1, Raise rear end of car and place on jack 
stands, 

2. Remove clamp securing resonator inlet at 
muffler, 

3. Remove screws securing resonator outlet 
hanger to body and remove hanger. 


4, Remove resonator assembly by driving inlet 
out of muffler. 


5. Remove resonator hanger blade from reso- 
nator outlet pipe. 
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Fig. 8-9 Resonator (693) 


b. Installation 


1, Loosely install resonator hanger blade on 
resonator outlet. 


2, Position resonator inlet into muffler outlet 
so that muffler overlaps resonator inlet up to 
the dimple, approximately 1-1/2 inches overlap. 


3, Position resonator outlet hanger on blade 
and secure hanger to body with screws, Fig, 8-9, 


4, Position clamp on joint of resonator inlet 
and muffler outlet with saddle of clamp 1/8 inch 
from end of muffler outlet, Fig. 8-9. 


5. Align rear portion of exhaust system as de- 
scribed in Note 17. 


16. Muffler 


NOTE: Do not use acetylene torch behind 
rear axle due to presence of fuel tank fumes, 


a. Removal 


1, Raise rear of car and place on jack stands, 


Fig. 8-10 Muffler Removal (693) 


2, Loosen clamp securing resonator inlet at 
muffler, 


3, Remove screws securing resonator hanger 
to body and remove hanger, 


4, Remove resonator assembly, 


5, Remove right exhaust pipe to muffler clamp 
and hanger, 


6, Remove left exhaust pipe to muffler clamp 
and hanger, and carefully lower muffler straight 
downward until exhaust pipes rest on rear axle, 


CAUTION: Care should be taken not to dam- 
age brake piping or air leveling components 
on the axle. 


7. Secure right exhaust pipe to leaf spring in 
such a manner that system cannot shift to the 
left, Fig. 8-10, 


CAUTION: The spring should be padded to 
protect it from damage. 


8, Drive muffler off right exhaust pipe. 


9, Repeat steps 7 and 8 on the left side, 


b. Installation 


1, Position left exhaust pipe into muffler up to 
the dimple on the pipe, approximately 1-1/2 
inch overlap of pipes. 


2, Position right exhaust pipe into muffler up 
to the dimple on the pipe, approximately 1-1/2 
inch overlap of pipes. 


3, Position right exhaust pipe to muffler clamp 
so there is 1/8 inch between saddle of clamp 
and muffler, 


4, Connect right exhaust clamp to hanger blade 
and loosely install nuts, 


5. Repeat steps 3 and 4 for left clamp and 
hanger, 


6. Position resonator inlet into muffler up to 
the dimple on the resonator inlet, approximately 
1-1/2 inch overlap of pipes, 


7. Position resonator hanger blade in its slot 
and secure hanger to body with screws, Fig, 8-9, 


8, Install muffler to resonator clamp at muf- 
fler, Fig. 8-9. 


9, Align system as described in Note 17. 


17. Alignment 


NOTE: When preparing to align the exhaust 
system, be sure it is cold and not expanded, 
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The exhaust system should be properly aligned 
to avoid contact with frame or body, The blade 
type exhaust system hangers are designed to 
minimize noise transfer through hangers, If 
system contacts frame or blade is bound up or 
restricted, vibration and noise can be trans- 
mitted into car, 


Position clamps and blades so that hanger 
blades are horizontal and centered from side to 
side in rubber slots of the support brackets, The 
support brackets should be horizontal also, A 
light coat of silicone should be applied in rubber 
slots of brackets, The hangers must not bind 
when exhaust system expands, 


1, Raise car on hoist or place on jack stands, 
2, Loosen clamps located at muffler ends, 


3, Check muffler hangers. Ends of hangers 
should protrude 3/4" from brackets, The muffler 
should overlap all pipes up to the dimples on the 
pipes, 1-1/2", The clamps should be positioned 
with 1/8" between the saddle of clamps and 
muffler pipes, 


4, Make certain that resonator is horizontal 
and that it has a minimum of 3/4" clearance 
from fuel tank and 7/8" clearance from rear leaf 
spring. The resonator outlet hanger blade should 
be centered from side to side and horizontal in 
rubber slot of support hanger, It must not bind 
when system expands, A small amount of silicone 
lubricant should be in rubber slot of hanger. 
Blade of hanger should protrude 3/4" from 
bracket, Fig. 8-9. 


5. The entire system should be checked to see 
that there is adequate clearance to frame and 
body members, at least 13/16 inch, The weight 
of the system should be evenly distributed on all 
three brackets and hangers as indicated by an 
equal deflection at each hanger, If load is not 
properly balanced, reposition the pipes at the 
joints to relieve any concentrated loads, 


6. After adjusting hangers or repositioning 
pipes, recheck entire system for adequate clear- 
ance and tighten all clamps according to torques 
specified at the end of this section. 


7, Lower car, 


TORQUE SPECIFICATIONS (693 ONLY) 


Material 
Number 
Special 
286-M 


Application 


Exhaust Pipe to Manifold Nuts .. . 


ewe es ewe 6 « 


Clamp Attaching Nuts ........ 


Foot- Pounds 


Thread Size 


3/8 -24 


5/16-18 
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GENERAL DESCRIPTION 


The power steering system used on 1967 Cadil- 
lac cars utilizes a variable ratio steering gear 
(16:1 on center, 11.5:1 at full turn), The Fleet- 
wood Seventy- Five Sedans, Limousines and com- 
mercial vehicles use a constant ratio gear 
(17.521). 


The steering gear is mounted on the left frame 
side rail and is secured by three mounting 
screws, The gear is joined to the steering shaft 
by a flexible coupling that reduces the transmis- 
sion of hydraulic valve noises and road shock to 
the car interior. 


A constant displacement vane type pump pro- 
vides hydraulic pressure for the steering system, 


The pump is located on the left front corner of 
the engine, Fig. 9-1. It is attached to the engine 
by a rear mounting bracket only, and is belt 
driven by an engine crankshaft pulley, 


On cars equipped with air conditioning, one belt 
is used on the power steering pump pulley, On 
cars without air conditioning, two belts are used, 
These belts assure sufficient belt wrap and grip 
to drive the water pump and fan (which also 
carries generator ioad) under all operating 
conditions. 


§ 


POWER STEERING os 
BELT 


Fig. 9-1 Steering Pump Location 


A power steering pump cooler is used on 1967 
cars equipped with air conditioning. The cooler 
compensates for the slightly higher temperatures 
on air conditioner equipped cars and protects the 
rubber components of the system from excessive 
temperatures under extreme operating conditions, 


The steering pump cooler is located on the left 
fender dust shield near the rear of the dust shield. 


Steering Linkage 


The steering linkage, Fig. 9-2, consists of a 
pitman arm, idler arm and bracket, two tie rod 
assemblies, and a one-piece forged steel drag 
link. The pitman arm connects the left side of the 
drag link to the steering gear and the idler arm 
and bracket assembly connect the right side of the 
drag link to the frame. The tie rods serve as 
connecting links between the drag link and steer- 
ing arms. 


The tie rod adjuster tubes are lubricated at 
assembly to make toe-in adjustment easier during 
front wheel alignment. The adjuster tubes should 
be re-lubricated with chassis lubricant if dis- 
assembled from the tie rods for any reason, 
Lubrication of the adjuster tube also helps prevent 
damage to the tie rod pivot seals, 


During toe-in adjustment, care must be taken 
not to bottom out the tie rod pivots, as the seals 
could be damaged by being pinched between the 
stud and socket, If this should occur, the entire 
pivot must be replaced. 


Steering Gear 


The major internal components of the variable 
ratio steering gear are the rotary valve assem- 
bly, steering worm, rack-piston assembly, and the 
pitman shaft, Fig. 9-3, The movement of these 
parts, while turning or parking, is aided by hy- 
draulic fluid supplied by the pump. Manual steer- 
ing is always available at times when the engine 
is not running, or in the event of pump failure. 
Steering effort is increased under such conditions, 


The steering input shaft, hydraulic valve, worm 
shaft, and rack-piston assembly are all ‘‘In line’’. 
The rack-piston in the variable ratio steering 
gear is modified to accommodate the larger 
center tooth on the pitman shaft gear, insert 
Fig. 9-3. All oil passages are internal within the 
gear housing, except for the pressure and return 
hoses between the gear and the pump. 


————————————————————————— 
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Fig. 9-2 Steering Linkage 


The mechanical element of this steering gear is 
a low-friction, recirculating ball system, in which 
steel balls act as a rolling thread between the 
steering worm and the rack-piston, The one-piece 
rack-piston assembly is geared to the sector of 
the pitman shaft, 


The hydraulic rotary valve is concentric with 
the input shaft and is contained in the upper sec- 
tion of the gear housing. It contains a spool that 
is held in neutral position by means of a torsion 
bar, The spool is attached to one end of the 
torsion bar and the valve body to the other end, 
Twisting of the torsion bar allows the spool to 


Pitman Shaft 


rotate in relation to the valve body, thereby 
operating the valve, 


Under normal driving conditions the steering 
wheel effort will range from 1 to 1 1/2 pounds 
and parking effort will range from 2 to 2 1/2 
pounds, 


Steering Pump 


The major components of the power steering 
pump are the oil reservoir, drive shaft, pump 
housing, cam ring, pressure plate, thrust plate, 


Housing 


Fig. 9-3 Variable Ratio Steering Gear - Cut-Away View 
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Fig. 9-4 Steering Pump Cut-Away View 


flow control valve, and rotor and vane assembly, 
Fig. 9-4. The pump housing and component parts 
are encased in the oil reservoir, Fig. 9-4, The 
reservoir filler cap has a dipstick attached to 
show the oil level in the reservoir. 


There are two bore openings at the rear of the 
pump housing. The larger of these openings con- 
tains the cam ring, pressure plate, thrust plate, 
rotor and vane assembly, and end plate, The 
smaller opening contains the pressure line union, 
flow control valve, and spring, The flow control 
orifice is part of the pressure line union, A pres- 
sure relief valve inside the flow control valve 
limits pump pressure to from 1350 to 1450 psi. 


Energy Absorbing Steering 
Column (Fig. 9-5) 


All steering columns used on Cadillac auto- 
mobiles are of the energy absorbing type, The 
jacket is constructed with a portion that resem- 
bles a coarse screen, covered by a fabric sleeve. 
The steering shaft is constructed in two parts 
fitting together so that they can telescope, The 
shift tube is constructed in three telescoping 
parts, Plastic joints hold the telescoping parts so 
that they remain in the proper relationship under 
normal circumstances, 


The column is held in the car by special mounts 
incorporating breakaway capsules that allow them 


to come loose in the event of excessive loads, If 
a load acts on the upper end of the column, the 
upper mount breakaway capsules will shear and 
allow the column to compress downward. 


This column must be handled and serviced with 
extreme care so that the sections are not mis- 
positioned. Observe the following precautions: 


Use only the specified screws, bolts and nuts 
during reassembly, Avoid especially the use of 
over-length bolts as they might prevent a portion 
of the assembly from compressing under impact. 


Equally important is the correct torquing of all 
nuts and bolts. Follow exactly the torque recom- 
mendations given in every step. 


At no time should the column, shift tube, or 
steering shaft be struck from either end with a 
hammer, or pulled excessively. Care must be 
taken never to let the column drop when removing 
or installing, 


Tilt and Telescope Steering Column 
(Figs. 9-6 and 9-48) 


The Tilt and Telescope steering column con- 
sists of a steering shaft with a flexible joint, ad- 
justing and locking mechanism for tilt adjustment; 
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Fig. 9-5 Energy Absorbing Steering Column 


a telescoping upper shaft and yoke assembly, and 
locking mechanism for telescopic adjustment, 
These adjustments are made independently of each 
other, 


The up and down tilt action is achieved by pull- 
ing upward on a small lever located on the left 


Fig. 9-6 Tilt and Telescope Steering Wheel 


side of the steering column just below the direc- 
tional signal lever, moving steering wheel to one 
of six desired angles, then releasing lever to lock 
wheel in position, If no pressure is applied to the 
steering wheel when tilt lever is actuated, the 
steering wheel automatically raises to a higher 
position, ° 


Two upward and three downward positions are 
possible in the tilt mechanism in addition to the 
normal driving position. These six positions 
cover a range of 25 degrees in 5 degree steps as 
shown in Fig, 9-6, 


Two lock shoes regulate the degree of tilt, 
Grooves in the lock shoes engage pivot pins to 
lock the unit in position when the tilt lever is 
released, 


The telescoping mechanism permits adjustment 
of the distance between the driver and the wheel 
to an infinite number of positions within a three 
inch range, 


This adjustment is made by rotating the steer- 
ing column locking lever counterclockwise to un- 
lock the telescoping mechanism, positioning the 
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wheel for the desired distance, and locking the 
telescoping mechanism by turning the locking 
lever clockwise, 


The three spoke steering wheel has a large 
cushioned area in the center, The driver activates 
the horn by pressing on the cushioned area of the 
steering wheel. The lead wires are connected to 
the horn upper contact assembly on the underside 
of the steering wheel, A coiled spring which ex- 
pands and contracts when the wheel is telescoped 
connects the upper contact assembly with the 
lower, 


The coiled spring rides upon a horn wire clip 
and spring assembly located in the turn signal 
housing. The horn wire is attached to the chassis 
wiring harness through a connector, 


The horn, hazard warning and turn signal wiring 
are integral components of the turn signal housing 
assembly, and are serviced as an assembly. 


The turn signal cancelling cams are located on 
the reverse side of the horn contact carrier as- 
sembly, and the turn signal, cornering light and 
hazard warning switches are located within the 
column, A jumper assembly for the turn signal 
lights, cornering lights and stop lights runs from 
the instrument panel harness to the switches, 


The upper and lower ball bearings are serviced 
as part of the actuator housing. The bearing pre- 
load is set by the upper bearing spring. 


Service operations on the steering gear, power 
steering pump, and steering linkage are exactly 
the same on cars equipped with a Tilt and Tele- 
scope wheel as on cars with the standard wheel. 
Steering gear adjustments are performed in the 
same manner and to the same specifications, 
Steering column to gear alignment and steering 
wheel alignment also are the same. 


SERVICE INFORMATION 


Four factors affect power operation of the 
steering system: fluid level and condition, drive 
belt tension, pump pressure and steering gear 
adjustment, These should always be checked be- 
fore any major service operations are performed, 


Conditions such as hard or loose steering, road 
shock, or vibrations are not always due to steer- 
ing gear OF puinp, but are often related instead 
to such factors as low tire pressure, and front 
end alignment, These factors should be checked 
and corrected before any adjustment of the steer- 
ing gear is made. 


1. Checking Fluid Level 


I, Run engine to normal operating temperature, 
then shut engine off. Remove reservoir filler cap 
and check oil level on dipstick. Level should be 
between ‘‘Full’’ mark and end of dipstick, 


2. If oil level is below end of dipstick, add 
special power steering fluid to ‘‘Full’’ mark on 
dipstick and replace filler cap. 


NOTE: When adding or making a complete 
fluid change, always use special power steering 
fluid available from servicing Parts 
Warehouses, 


3. When checking fluid level after the steering 
system has been serviced, air must be bled from 
the system, Proceed as follows: 


a, With wheels turned all the way to the left, 
add power steering fluid to ‘‘Add’’ mark on 
dipstick, 


b, Start engine, and running at fast idle, re- 
check fluid level. Add fluid if necessary to ‘‘Add’’ 
mark on dipstick, 


c. Bleed system by turning wheels from side to 
side without hitting stops, Maintain fluid level 
just above internal pump casting. Fluid with air 
in it will have a light tan appearance, This air 
must be eliminated from fluid before normal 
steering action can be obtained, 


d, Return wheels to center position and continue 
to run engine for two or three minutes, then shut 
engine off, 


e, Road test car to make sure steering func- 
tions normally and is free from noise. 


f. Recheck fluid level as described in steps 1 
and 2, making sure fluid level is at ‘‘Full’? mark 
on dipstick, 


2. Checking Pump Pressure 


1, Disconnect pressure hose at high pressure 
fitting on rear of pump, Have a container ready 
to catch dripping oil. 


2. Connect gear end of an extra pressure hose 
to adapter, J-7786, on Gage Valve Assembly, 
J-5176-01, and other end to high pressure fitting 
on rear of pump, Fig. 9-7. 


3, Install a 3/8 inch male pipe to 3/8 inch in- 
verted flare union on valve side of gage and con- 
nect pressure hose to flare union, 
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Fig. 9-7 Checking Pump Pressure 


4. Open gage valve, start engine, run at idle, 
and recheck oil level. 


5. With car weight on front wheels, turn steer- 
ing wheel slowly against right or left stop, Hold 
wheel against either stop to obtain maximum 
pressure reading. Pressure gage should read not 
less than 1350 psi, If pressure will not reach 
1350 psi, it indicates internal leaks in the gear or 
a defective pump. 


CAUTION: Never hold wheels against stops 
for more than 5 seconds, 


6, To determine which unit is at fault, check 
pump output separately by slowly closing gage 
valve. When pressure peaks on gage, note reading 
and quickly open gage valve. Pressure readings 
should be between 1350 and 1450 psi when valve 
is closed, 


CAUTION: Do not leave gage valve closed 
for more than 5 seconds or damage to pump 
cam ring may result, 


i 


7. If the reading does not reach the specifica- 
tions in step 6, pump needs servicing, 


8, If pressure rises with valve closed, pump is 
functioning properly, and fault is in steering gear 


or lines. 


9. Shut off engine, remove pressure testing 
equipment and reconnect pressure hose to pump, 


10, Recheck oil level. 


3. Steering Pump Belt Adjustment 
a. Used Belt 


NOTE: Any belt is considered used if it has 
been previously tensioned, even on a new car. 


To install and adjust new belt or belts, see 
Note 3b, 


1, Place Belt Tension Gage, J-7316, on pump 
belt mid-way between pulleys, On non-air con- 
ditioned cars select either belt to take reading, 


2, Check gage reading. Reading should be at 
least 55 pounds on a used belt, On air conditioner 
equipped cars, proceed to step 4 to reset tension 
if gage reading is below 55 pounds. 


3. On non-air conditioner equipped cars, place 
Belt Tension Gage, J-7316, on remaining pump 
belt mid-way between pulleys, Gage reading 
should be at least 55 pounds on a used belt, If 
either belt is below 55 pounds, place Belt Tension 
Gage, J-7316, on belt with lower reading and 
proceed to step 4 to readjust tension. 


4, If belt tension is incorrect, loosen two bolts 
securing pump mounting bracket to engine. 


5, Move pump outward by hand to attain proper 
tension by placing right hand on the filler neck 
and pulling pump toward fender. When adjusting a 
used belt on air conditioner equipped cars, tighten 
belt to a tension of 70 pounds, On non-air con- 
ditioner equipped cars, move pump until the belt 
with the lower reading attains 70 pounds. Do not 
use pry bar to move the pump as it will damage 
pump reservoir, 


6, Tighten pump mounting screws to 35 foot- 


ounds 
pounds, 


NOTE: If it is found that a belt will not hold 

a minimum of 55 pounds, the belt should be 

replaced. On non-air conditioner equipped cars, 

always replace both belts if either will not hold a 

tension of 55 pounds, To install and adjust a new 
belt or belts, proceed as follows: 


b. New Belt 


NOTE: A new belt is one that has never been 
tensioned, 


1, Loosen two bolts securing pump mounting 
bracket to engine. 


2, Move pump outward by hand to attain proper 
belt tension by placing right hand on the filler 
neck and pulling pump toward fender, When ad- 
justing a new belt on air conditioner equipped 
cars, tighten belt to a tension of 100 pounds, On 
non-air conditioner equipped cars, move pump 
until the belt with the higher tension reading at- 
tains 100 pounds, 


NOTE: Inno case should an attempt be made 
to offset belt stretch by overtensioning a new 
belt, Tensioning a belt over 100 pounds will 
result in excessive pump shaft bearing wear 
and shorten belt life. On non-air conditioner 
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equipped cars, two new belts must be installed 
if either is replaced, 


4. Steering Pump Cooler 
a. Removal (Fig. 9-8) 


1, Loosen steering gear-to-cooler hose and 
steering pump-to-cooler hose hex slotted clamp 
screws at cooler, Disconnect hoses, 


2. Tape ends of both hoses to prevent drainage 
of fluid and to keep dirt from entering system. 


3. Remove two screws that secure cooler to 
fender dust shield and remove cooler, 


b. Installation 


1. Position steering pump cooler on fender dust 
shield, and secure with two screws, 


2. Remove tape from ends of hoses, and connect 
steering pump-to-cooler hose to upper cooler tube 
and steering gear-to-cooler hose to lower cooler 
tube. 


3. Tighten hex slotted clamp screws on hoses 


to 20 inch pounds, 


5. Checking Steering Gear 
Adjustments (On Car) 


Before making adjustments to the power steer- 
ing gear to correct conditions such as shimmy, 


Fig. 9-8 Steering Pump Cooler (Except 693) 


hard or loose steering, road shock, wander or 
weave; a check should be made of front end align- 
ment, shock absorbers, wheel balance, or for 
tight front wheel bearings, loose steering rod 
ends or loose pitman arm, 


When steering gear is thought to be out of ad- 
justment, a quick check can be made by moving 
steering wheel back and forth with short slow 
motions at the ‘‘on center’’ position with engine 
off. Excessive looseness felt or heard indicates 
that either the pitman shaft or the thrust bearing 
requires adjustment, These adjustments can be 
made on car by following this procedure: 


a. Thrust Bearing Preload Check 
(Just Away From the Stops) 


1, Remove pitman arm from drag link using 
Puller Tool, J-8990, Fig. 9-9, Make certain tool 
is positioned with puller engaging tabs on pitman 
arm, On 693 disconnect pitman arm from drag 
link using Steering Linkage Puller, J-22292. 


2. Check for any distortion or binding in flexi- 
ble coupling. Correct as necessary, see Note 7, 


3, Turn steering wheel just away from stops, 
and use a spring tension scale with a piece of tag 
wire or string to measure pull on steering wheel 
through an are not exceeding one inch, Fig, 9-10. 
Total pull should be between 4 and 12 ounces 
(thrust bearing and friction). 


4. If ‘‘off-center’’ pull is greater or less than 
specified, loosen adjuster plug locknut and back 
off adjuster plug 1/8 turn, using Spanner Wrench 
J-7624, 
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Fig. 9-9 Disconnecting Pitman Arm at Drag Link 
(Except 693) 
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Fig. 9-10 Checking ‘'Off-Center’’ Pull of Wheel 


NOTE: If position of holes in adjuster plug 
is such that there is insufficient clearance for 
using Spanner Wrench, insert a #10 bolt 3/4 
inch long in one of the adjuster plug holes and 
rotate flexible coupling until lower flange con- 
tacts bolt, Then back off adjuster plug 1/8 turn, 


5. Recheck steering ‘‘pull’’ with wheel just 
away from the stops. 


6. Adjust preload by tightening adjuster plug to 
obtain 2 to 6 ounces (at rim of steering wheel) in 
excess of total drag that was just measured with 
adjuster plug backed-off 1/8 turn, 


7. Tighten adjuster plug locknut and recheck 
preload to insure that plug did not move when nut 
was tightened, 


b. Checking Worm and Ball Preload 
(“% Turn Off-Center) 


1, Locate center of steering wheel travel and 
turn wheel 1/2 turn ‘‘off-center’’ 


2, With wheel 1/2 turn ‘‘off-center’’, measure 
and record total pull through an arc not exceeding 
one inch, Due to worm and ball preload, the total 
pull should be from 2 to 8 ounces in excess of the 
just away from the stop pull previously recorded, 


3. If total pull is less than one ounce or more 
than 9 ounces in excess of just away from stop 
pull, steering gear must be removed from car and 
disassembled for replacement of worm shaft 
balls, see Note 13e, 


4, Check for roughness in worm and rack- 
piston by turning wheel between 1/4 turn and 1 
turn ‘‘off-center’’ on each side, Noticeable rough- 
ness also requires worm replacement, 


c. Checking Pitman Shaft End Play 
(On-Center) 


1, Find exact center of steering wheel travel. 
Tight spot due to pitman shaft should extend for 
1/4 turn to either side. 


2, With wheel ‘‘on-center’’, measure and re- 
cord total pull through an arc of three inches or 
less, 


3, This reading should not be more than 36 
ounces, but should be at least 8 ounces (but never 
more than 20) more than a reading taken 1/2 
turn ‘‘off-center’’, 


NOTE: On new steering gears, the factory 
setting with ball bearing preloads and new seal 
drag may cause total pull to be as high as 40 
ounces, Within the first 100 miles of operation, 
the seals seat themselves and the ball bearings 
polish the rack-piston and worm shaft grooves 
sufficiently to meet the service specifications, 


4, If pitman shaft end play is not within limits, 
it should be adjusted so that ‘‘on-center’’ preload 
is 16-18 ounces more than the 1/2 turn ‘‘off- 
center’’ load but still not more than 36 ounces. 
Adjust on car by loosening locknut and turning 
adjusting screw as required, Recheck pull after 
tightening locknut, 


5. When steering gear adjustments are com- 
pleted, remove spring scale, connect pitman arm 
to drag link, and tighten drag link nut to 40 foot 
pounds, Install cotter key securing drag link nut, 


6. Steering Linkage Parallelism 


The parallelism of the steering linkage drag 
link should be checked in cases of steering wander 
and instability after the normal corrective ad- 
justments such as standing height and front wheel 
alignment have been made, A quick check can be 
made by sighting from the front of the car with 
the car on a wheel alignment machine, 


The drag link should appear parallel with the 
bottom of the engine oil pan, Fig, 9-11, If it is not, 
correction can be made by loosening the idler 
arm support bracket mounting screws on the 
frame side rail and adjusting the bracket to obtain 


Fig. 9-11 Steering Linkage Parallelism 
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the desired drag link position, Tighten the mount- 
ing screws after adjustment. 


If the correction required cannot be made by 
this adjustment, additional correction can some- 
times be obtained by tightening the pitman arm 
nut to a higher torque, This will move the pitman 
arm further onto the steering gear splined shaft, 


In no case should the pitman arm or idler arm 
be bent to obtain the required adjustment. 


7. Steering Column to 
Gear Alignment 


Whenever steering column or steering gear is 
removed or even loosened for service, alignment 
of these two units to each other should be checked, 
Proper alignment is essential to prevent side 
loading on the upper. steering shaft lower bearing 
and stub shaft bearing of steering gear. Poor 
steering returnability, transmission of steering 
gear noises through steering column, and exces- 
sive wear of valve lands can result from mis- 
alignment of steering column with steering gear. 


Alignment of steering column to gear should be 
gaged on position of flexible coupling, The steer- 
ing column and gear are correctly aligned when 
flexible coupling is resting with rubber disc flat 
and safety pins centered in ‘‘C’’ slots of upper 
flange. The pins should also extend equally at both 
locations beyond edges of flange slots, Fig, 9-12. 


Center Pins in Slots 


If coupling rubber disc is distorted axially, 
loosen screw securing coupling to steering shaft 
and slide upper coupling flange up or down as re- 
quired until coupling disc is flat. 


Extreme caution must be used when aligning the 
column as it is very flexible. Damage to the 
neutral safety switch and high shift effort will 
occur if column is distorted. 


When adjustment is required, proceed as 
follows: 


1. Remove steering column lower cover as de- 
scribed in Section 12, Note 38a. 


2. Slide rubber floor seal up on steering 
column, 


3. Loosen steering column lower mounting 
screws and three support bolts at toe pan. 


4. Carefully position steering column for 
proper alignment with instrument panel, 


5. Rotate steering wheel slightly while aligning 
steering shaft to center flex coupling. When 
properly positioned within steering column upper 
cover, tighten all eight mounting bolts, First, the 
four horizontal bolts in the load capsule and then 
the four vertical screws. 


6. With column in centered position, tighten the 


three support bolts at toe pan, and tighten flex 
coupling lower clamp screw. 


Flatten Disc 


Extend Pins Equally 


Fig. 9-12 Flexible Coupling - Steering Column to Gear Alignment 
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7. Install steering column lower cover as de- 
scribed in Section 12, Note 38b. 


8. Replace carpet and slide steering column 
rubber cover in place, In severe cases of steer- 
ing column misalignment, which may have re- 
sulted from collision, it may be necessary to 
remove lower support and enlarge holes in sup- 
port to allow sufficient movement in the required 
direction, 


CAUTION: In no case should an attempt be 
made to shim the gear at the frame. 


8. Steering Pump 
a. Removal 


1, Disconnect pressure and return line hoses at 
rear of pump reservoir, Cap pump fittings to pre- 
vent drainage of fluid from pump, Also, cap or 
tape hose fittings, 


2, Loosen two bolts that hold pump mounting 
bracket to engine, tilt pump toward engine center- 
line and remove drive belt or belts from pump 
pulley. 


3, Remove bolts previously loosened and re- 
move pump and bracket assembly from engine, 


4, Remove pump filler cap and drain fluid from 
pump. 


5. Clamp mounting bracket in vise with pump 
attached and remove pulley from shaft using Pump 
Pulley Puller, J-21883, Fig. 9-13, 


CAUTION: Never remove pulley by pounding 


it off with hammer as this could damage pulley 
as well as snap ring at inner end of the shaft. 


PULLEY 


PUMP PULLEY 
PULLER, J-21883 


Fig. 9-13 Removing Pump Pulley 


if the snap ring is damaged, complete disassem- 
bly of the pump is required for replacement. 


6. Remove bracket by removing the two attach- 
ing bolts and lockwashers, 


b. Installation 


1. Install mounting bracket on pump and secure 
with two bolts and lockwashers, Tighten bolts to 
23 foot- pounds, 


2, Clamp mounting bracket in vise with pump 
attached, 


3, Install pulley on shaft by first aligning key in 
shaft with keyway in pulley. Position pulley by 
hand as far on shaft as possible. 


4, Install pulley nut, tightening to 45 foot- 
pounds. 


5. Install pump and bracket assembly on engine 
and insert bolts, but do not tighten, 


6, Connect pressure and return line hoses at 
rear of pump reservoir but do not tighten hose 
fittings. 


7. Fill pump reservoir with steering pump 
fluid. Bleed pump by turning pulley backward 
(counterclockwise) as viewed from front until air 
bubbles cease to appear, 


8. Install drive lt or belts on pump pulley. 


9, Move pump outward until belt is tight. Adjust 
belt tension as described in Note 3. 


10. Tighten hose fittings to 25 foot pounds. 

NOTE: With pressure hose fitting finger 
tight, permit hose to assume a natural bend 
without twisting, Hold hose in this position and 


tighten fitting, 


li, Fill pump reservoir to correct level with 
power steering fluid, See Note 1. 


12, Bleed steering gear, as described in Note 1. 


9. Steering Pump Disassembly, 


Cleaning and Inspection, 
and Assembly 
a. Disassembly (Fig. 9-14) 
1, Remove pump as described in Note 8a. 


2. Place pump assembly in vise, hub down, 
using flat on hub for one clamping surface. Do 
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Fig. 9-14 Steering Pump Disassembled 


not exert excessive force on hub as this may dis- 
tort pump housing. 


3. Remove pressure union and O-ring seal 
from rear of pump assembly. Discard O-ring 
seal. 


CAUTION: Spring loaded flow control valve 
tends to ‘‘pop’’ out when pressure union is 
removed, 


4, Lift reservoir from pump housing by rocking 
reservoir up and away from housing. 


5. Remove and discard outer pump housing 
O-ring seal, mounting bolt O-ring seals, and flow 
control valve opening O-ring seal. 


6. Rotate end plate retaining ring so that one 
end of ring is over hole in housing. Spring one 
end of ring with punch to allow screwdriver to be 
inserted to lift ring out, Fig. 9-15. 


7. Remove end plate. End plate is spring loaded 
and will generally raise above the housing, making 
removal easy. However, if end plate should stick, 
a slight rocking action on top surface will free 
the plate, 


8. Remove pressure plate spring. 

9. Remove woodruff key from shaft. 

10. Remove pump from vise, and remove flow 
control valve and spring. Flow control valve is 


serviced as a unit and should not be disassembled. 


11. Remove pressure plate, cam ring, and 
dowel pins from pump housing. 


12, Tap end of shaft lightly on bench until shaft 


is free from pump housing. Then remove shaft 
with rotor and vanes, and thrust plate attached. 


13. Remove vanes from rotor, then remove 
retaining ring from splined end of shaft and re- 
move rotor and thrust plate from shaft. 


NOTE: To remove retaining ring, clamp 
shaft in soft jawed vise, and using a pair of 
long nose pliers or a screwdriver, pry xvetain- 
ing ring off shaft. Be careful not to damage 
shaft with vise jaws. 


14. Remove pressure plate O-ring seal and end 
plate O-ring seal from bore of housing and 
discard. 


15. Remove shaft seal from housing only if 
defective, since it will be destroyed if it is re- 
moved. Remove shaft seal if necessary by prying 
out with screwdriver. 


Fig. 9-15 Removing End Plate Retaining Ring 
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b. Cleaning and Inspection 


Carefully clean all pump parts in cleaning sol- 
vent. Do not immerse the drive shaft seal in 
cleaning solvent as this could damage it. Replace 
any damaged or worn parts. 


1. Inspect flow control valve assembly for 
score marks, wear, burrs, or other damage. 


2. Inspect castings for cracks or other visual 
evidences of damage. Check machined surfaces, 
especially mating surfaces on O-ring seats, for 
scratches or burrs that might permit leaks. 
Examine the V-shaped notches at edges of dis- 
charge ports on pressure plate. These notches 
must be clean and undamaged if pump noise is to 
be avoided, as they cushion the hydraulic shock 
when each vane passes the port. 


3. Inspect cam ring end surfaces for score 
marks. 


NOTE: Cam ring is treated with ‘‘Lubrite’’ 
which leaves a dull gray-black finish on wear 
surface. Wavy grain appearance inside cam 
ring is normal. 


4, Inspect pump shaft for score marks, exces- 
sive wear, or damage -- particularly at splines, 
keyway, and at bearing and seal surfaces. Sepa- 
rate and inspect rotor and vanes for wear and 
general condition. 


5. Inspect shaft bushing in pump housing, and 
replace pump housing if bushing is scored or 
excessively worn. 


6. If any internal parts are found to be worn 


Seal Installer 
J-7728 


Fig. 9-16 Installing Pump Shaft Seal 


or damaged, flush steering gear or disassemble 
gear and clean internal parts. 


c. Assembly 


1, Lubricate new O-ring seals and seal areas 
with power steering fluid. 


2. If drive shaft seal was previously removed, 
lubricate new shaft seal with power steering fluid 
and install in housing with metal backing up. Use 
Seal Installer, J-7728, Fig. 9-16. 


3. Install new pressure plate and end plate 
O-ring seals in grooves in pump housing. 


4. Install thrust plate on drive shaft with ported 
face toward splined end of shaft. 


5. Install rotor on shaft with counterbored end 
toward thrust plate. 


6. Clamp shaft in soft jawed vise and install 
new retaining ring on splined end of shaft by pry- 
ing ring open and sliding it down over shaft until 
it seats itself in ring groove. Be careful not to 
damage shaft. 

7. Insert drive shaft with thrust plate and rotor 
into housing, using Seal Protector, J-22616, Fig. 
9-17. Make sure that shaft is properly seated. 


8. Place pump housing in vise, hub down, using 
flat on hub for one clamping surface. 


9. Install dowel pins through thrust plate into 
pump housing. 


10. Install cam ring on dowel pins with rotation 
arrow toward rear of pump housing and pointing 
in direction of pump rotation, Fig. 9-18. Direc- 
tion of rotation is counterclockwise when viewed 
from rear of pump. 


Seal Protector J-22616 


Fig. 9-17 Installing Pump Shaft Assembly 
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Rotation Arrow 


Fig. 9-18 Installing Cam Ring 


11. Install vanes in slots in rotor, with radius 
edges toward outside of rotor, so they ride on 
cam ring. 


12. Lubricate outside diameter of pressure 
plate with petrolatum to prevent damage to O-ring 
and install pressure plate on dowel pins with 
ported face toward cam ring. Install plate so that 
narrow slots in plate engage dowel pins. Make 
sure that pressure plate is properly seated by 
tapping lightly around outer circumference with 
a wooden hammer handle. 


13. Install pressure plate spring. 


14. Lubricate outside diameter of end plate 
with petrolatum and install end plate in pump 
housing. 


15. Place pump housing in arbor press, de- 
press end plate below retaining ring groove, and 
install end plate retaining ring, Fig. 9-19. Make 
certain that ring is completely seated in groove 
of housing. 


16. Install new outer pump housing O-ring seal, 
flow control valve opening O-ring sea] and mount- 
ing bolt O-ring seals in pump housing. 


17, Install reservoir on pump housing. Do not 
hammer on housing. 


18. Install flow control valve spring. 


19. Install flow control valve; hex head screw 
goes into bore first, Fig. 9-20. 


20, Install pressure union using a new O-ring 
seal. Tighten to 30 foot-pounds. 


21. Install mounting bracket on pump and se- 
cure with two bolts and lockwashers. Tighten 
bolts to 23 foot-pounds. 


Fig. 9-19 Installing End Plate Retaining Ring 


22, Remove pump assembly from vise. Support 
drive shaft on edge of bench and install woodruff 
key. 


10. Steering Pump Shaft Seal 
Replacement (Off Car) 


Steering pump shaft seal cannot be replaced 
with pump on car as there is insufficient clear- 
ance for application of tools for removing pulley 
and installing seal. For replacing seal only, 
proceed as follows: 


1, Remove pump from car as described in Note 
8a, steps | through 3. 


2. Clamp mounting bracket in vise with pump 
attached and remove pulley from shaft, using 
Pulley Remover, J-21883, Fig. 9-13. 


CAUTION: Never remove pulley by pounding 


it off with a hammer as this could damage 
pulley as well as internal parts. 


Flow Control Valve 


Fig. 9-20 Installing Flow Contro! Valve 
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Fig. 9-21 Installing Pump Shaft Seal 
(Without Disassembling Pump) 


3. Remove woodruff key from pump drive shaft. 


4. Remove shaft seal by prying out with sharp 
tool, 


CAUTION: Insert sharp tool between seal 
and pump housing. Do not pry against pump 
shaft. 


5. Install Seal Protector, J-22616, on pump 
drive shaft, 


6. Position new shaft seal on drive shaft with 
metal backing facing pulley end of shaft. 


7. Install seal, using Pump Shaft Seal Installer, 
J-7728, Fig. 9-21. Tap tool lightly with small 
hammer until seal is properly seated in shaft hub. 


8. install woodruff key on pump drive shaft. 


9. Install pump on car as described in Note 8b. 
11. Steering Gear Assembly 


a. Removal 


1. Disconnect pressure and return line hoses at 
rear of pump reservoir. Cap pump fittings to 
prevent drainage of fluid from pump. Also, cap 
or tape hose fittings. On cars equipped with a 
steering pump cooler, disconnect return hose at 
cooler. 


2. Raise front end of car and place jack stands 
near outer ends of lower suspension arms. 


3. Remove cotter pin and nut at pitman arm. 


4. Disconnect pitman arm from steering linkage 
drag link, using puller tool, J-8990. 


NOTE: Make certain puller tool engages 
the tabs on the pitman arm. 


5. Remove screw that holds flexible coupling 
to steering gear shaft. 


6. Remove three screws that hold steering gear 
to frame side rail, lower gear assembly down and 
out of car with pitman arm attached. 


7. Working on bench, break pitman arm loose 
from pitman shaft, using Pitman Arm Puller, 
J-9172; and remove pitman arm from steering 
gear. 


b. Installation 


1. Place steering gear in position on frame 
side rail, so that flexible coupling half on gear 
matches half on steering shaft, and install three 
gear housing to frame mounting screws. Tighten 
screws to 60 foot-pounds. 


2. Install screw that holds flexible coupling 
to steering gear shaft. Tighten to 30 foot-pounds. 


3. Check gear to steering column alignment and 
adjust as described in Note 7. 


4. Position pitman arm on pitman shaft and 
drag link and install lockwasher and nut on end of 
pitman shaft. Tighten nut to 140 foot-pounds. 


5. Install steering linkage drag link to pitman 
arm. Tighten nut to 35 foot-pounds and install 
cotter pin. 


6. Connect pressure and return line hoses to 
pump. Tighten fittings to 25 foot- pounds. 


7. Check fluid level and bleed hydraulic system 
as described in Note 1. 


12. Steering Gear, Removal of 
Major Components 


1. Position gear assembly in vise with gear 
housing end plug facing up. 


2, Rotate gear housing end plug retaining ring 
so that one end of ring is over hole in housing. 
Spring one end of ring with punch to allow screw- 
driver to be inserted to lift ring out, Fig, 9-22. 


3. Rotate coupling flange counterclockwise until 
rack-piston just forces end plug out of housing. 
Remove end plug and O-ring from housing. 
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Fig. 9-22 Removing End Plug Retaining Ring 


CAUTION: Do not rotate any further than 
necessary or balls will fall out of their circuit 
and pitman shaft teeth and rack-piston will 
become disengaged. 


4. Turn coupling flange until pitman shaft teeth 
are centered in housing. 


5. Remove rack-piston end plug using a 1/2 
inch square drive. 


NOTE: To make removal easier, tap rack- 
piston end plug with a plastic mallet to unseat 
threads. This is important, as end plug is 
tightened to 75 foot-pounds during assembly and 
could break during removal if not handled 
carefully. 


6. Remove locknut from adjuster screw on end 
of pitman shaft and discard. 


7. Remove four side cover-to-housing retaining 
screws and lockwashers from cover. 


8. Rotate pitman shaft adjuster screw with an 
Allen wrench until side cover is lifted free from 
housing. 


9. Separate side cover from pitman shaft. Dis- 
card side cover O-ring seal. 


10. Tap end of pitman shaft with a soft mallet 
and slide pitman shaft out of housing. 


11. Remove housing end plug O-ring seal from 
housing and discard if not previously removed. 


12. Insert Rack-Piston Arbor, J-7539, into 
rack-piston against end of worm. Turn coupling 
flange counterclockwise, while holding tool tightly 
against worm, to force rack-piston on to arbor, 
and remove rack-piston from gear housing, Fig. 
9-23. 


Rack Piston Arbor 
J-7539 


Fig. 9-23 Installing Rack-Piston Arbor Tool 
in End of Worm 


NOTE: On 693 steering gears the large 
snap ring visible at the bottom of the bore is a 
stop. Do not remove this snap ring. 


13. Remove flexible coupling flange retaining 
screw and remove coupling flange assembly. 


14. Remove adjuster plug locknut by breaking it 
loose with hammer and punch, and remove locknut 
from housing. 


15. Loosen adjuster plug assembly, using Span- 
ner Wrench J-7624, Fig. 9-24, and remove from 
housing. 


16. Remove valve assembly by grasping stub 
shaft and pulling out, 


17, Remove worm, lower thrust bearing, and 
races from upper end of housing. 


13. Steering Gear, Disassembly, 
Inspection, and Assembly 
of Major Components 


Disassembly of the major components within the 
gear must be performed on a clean workbench. 


Fig. 9-24 Removing Adjuster Plug Assembly 
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Fig. 9-25 Steering Gear Disassembled 


The work area, tools, and parts must be kept 
clean at all times. Refer to Fig. 9-25, for parts 
nomenclature and location. 


a. Gear Housing, Pitman Shaft Needle 
Bearing, and Seals 


Disassembly 


1, Remove pitman shaft seal retaining ring 
from gear housing, using Snap Ring Pliers, J-4245 
(#3), and then remove outer back-up washer. 


2. Insert a screwdriver between outer seal and 
inner back-up washer, pry out seal, and remove 
back-up washer. 


3. Insert screwdriver between inner seal and 
shoulder in gear housing and pry out seal. Be 
careful not to damage seal bore. Discard seals. 


4. Inspect pitman shaft and needle bearing, If 
rollers are broken or pitted, drive needle bearing 
from gear housing bore with Pitman Shaft Bearing 
Remover, J-6657. 


Inspection 


1. Inspect housing bore. If badly scored or 
worn, replace housing. 


2. Inspect high pressure line hose connector 
seat in gear housing. If badly scored, replace as 


described in Note 15, Inspect poppet and seat and 
replace if deformed or scored. 


3. Inspect low pressure line hose connector 
seat in gear housing. If badly scored, replace as 
described in Note 15. 


4. Inspect ball plug in valve body end of hous- 
ing. If it is leaking or raised above the surface, 
it may be driven in flush or 1/16 inch below sur- 
face. Ball can be tightened by staking housing. 


Universal Handle 
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Fig. 9-26 Installing Pitman Shaft Bearing 


(615) STEERING 9-17 


Pitman Shaft Seal 
installer J-6219 


Fig. 9~27 Installing Pitman Shaft Seal 


5. Inspect all retaining ring grooves and seal 
surfaces for damage or failure. 


Assembly 


1. Thoroughly clean the parts and lubricate 
them with power steering fluid. 


2. If pitman shaft needle bearing was previ- 
ously removed, install new bearing on Bearing 
Installer J-22407, with letters on bearing against 
tool. Position bearing and tool in housing and 
press bearing into housing, until bearing is bot- 
tomed out against hub of housing, Fig. 9-26. On 
constant ratio steering gears press bearing in un- 
til bottom edge of bearing is flush with the housing 
bore surface, 


3. Lubricate pitman shaft bore and single lip 
pitman shaft seal with power steering fluid and 
install seal, lip down, into bore, using Seal In- 
staller, J-6219, Fig. 9-27. Do not drive seal 
more than 1/8 inch below lip of bore. 


4. Remove tool and place steel] washer on top 
of seal. Using tool J-6219, drive seal approxi- 
mately 1/2 inch further into bore. 


5. Lubricate double lip seal with power steer- 
ing fluid and install seal into housing bore. Using 
Seal Installer, J-6219, drive seal down into bore 
until top edge of seal is flush with bottom edge of 
snap ring groove, 


6. Remove tool and place steel washer and 
snap ring over seal. Using tool J-6219, drive 
both seals down into bore until snap ring falls into 
snap ring groove. 


Thrust 
_ Bearing 
Retainer |. 


Fig. 9-28 Removing Thrust Bearing Retainer 


NOTE: In order to avoid possible damage 
to sealing surface of lower seal, it is important 
that seals and washers be driven down only far 
enough so that snap ring falls into ring groove. 


b. Adjuster Plug Assembly 


Disassembly 


1. Remove thrust bearing retainer with a 
screwdriver, Fig. 9-28, being careful not to score 
needle bearing bore, and discard. Remove thrust 
bearing spacer, thrust bearing, and thrust bearing 
races. 


2. Remove adjuster plug O-ring seal and 
discard, 


3. Remove stub shaft retaining ring, using Snap 
Ring Pliers, J-4245 (#3). 


4. Remove combination washer and dust seal 
and discard. 


5. Remove stub shaft oil seal by prying out with 
screwdriver and discard. 


Inspection 


1. Inspect needle bearing in adjuster plug. If 
rollers are broken or pitted, remove needle bear- 
ing by pressing out from thrust bearing end, using 
Adjuster Plug Bearing Remover and Installer, 
J-6221, Fig. 9-29. 


2. Inspect thrust bearing spacer for cracks. 


3. Inspect thrust bearing rollers for wear, 
pitting, scoring, or cracking. If any of these con- 
ditions are found, replace bearing and both thrust 
bearing races and check thrust bearing spacer. 
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Fig, 9-29 Removing and Installing Adjuster 
Plug Needle Bearing 


4. Inspect thrust bearing races for wear, pit- 
ting, scoring, cracking or brinelling. If any of 
these conditions are found, replace races and 
check thrust bearing and thrust bearing spacer, 


Assembly 


1. If adjuster plug needle bearing was previ- 
ously removed, install new needle bearing on 
Tool J-6221, with letters on bearing against tool. 
Position bearing and tool over thrust bearing end 
of plug and drive bearing into plug, Fig. 9-29. 
End of bearing must be flush with bottom surface 
of stub shaft seal bore. 


2. Lubricate new stub shaft oil seal with power 
steering fluid and, using Adapter Plug Seal In- 
Staller, J-5188, Fig. 9-30, install seal far enough 
to provide clearance for dust seal and retaining 
ring. 


3. Lubricate new dust seal with power steering 
fluid and instali in plug with rubber face outward. 


4. Install retaining ring with Snap Ring Pliers, 
J-4245 (#3), making certain that ring is properly 
seated. 


5. Lubricate new O-ring seal with power steer- 
ing fluid and install in groove on adjuster plug. 


_ 
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Fig. 9-30 Installing Oi! Seal 


Assemble large O.D, thrust bearing race, and 
thrust bearing, small thrust bearing race, and 
thrust bearing spacer on adjuster plug. Press 
bearing retainer into needle bearing bore, using a 
brass or wooden dowel. Radial location of dimples 
is not important. 


c. Stub Shaft and Valve Assembly 


The complete valve assembly is a precision 
unit with selective fitted parts hydraulically bal- 
anced during assembly. If replacement of any 
valve part other than rings or seals is necessary, 
the complete rotary valve assembly must be 
replaced. 


Do not disassemble valve unless absolutely 
necessary, to avoid possibility of damage to the 
assembly. If valve spool dampener O-ring re- 
quires replacement, remove valve spool as out- 
lined below, replace O-ring and install spool. 


Disassembly 


1. Remove cap to worm O-ring seal and 
discard. 


2, Remove spool spring by prying small coil, 
using a small screwdriver. Work spring onto 
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bearing diameter of stub shaft. Slide spring off 
stub shaft. 


3. Remove valve spool from valve body. 


CAUTION: Clearance between valve body 
and spool may be as low as .0004 inch. Slight- 
est cocking of spool may cause it to stick in 
the valve body. To remove valve spool: 


a. Hold valve assembly in both hands with stub 
shaft pointed downward. 


b, Place fingers under valve body and thumbs 
on valve body cap, holding it securely against 
valve body. 


c. Tap end of torsion bar lightly against work- 
bench. This will expose spool far enough so that 
it may be withdrawn from valve body: 


d. Withdraw spool with a steady twisting pull 
to prevent jamming. If slight sticking occurs, 
carefully work spool back into valve body. If 
this does not free spool, it has become cocked 
in the valve body bore. Do not attempt to force 
the spool in or out if it becomes cocked, Continue 
to disassemble valve assembly as follows and 
return to spool as described later. 


4. Remove stub shaft, torsion bar, and valve 
cap assembly by holding valve assembly in both 
hands as before, only with thumbs on valve body. 
Tap torsion bar lightly against workbench. This 
will dislodge cap from valve body-to-cap pin. 
Stub shaft, torsion bar, and valve cap assembly 
can now be removed from valve body. 


5. If valve spool has become cocked as de- 
scribed in step 3, it can now be freed. Visual 
inspection on a flat surface will show in which 
direction spool is cocked. A few very light taps 
with a light, soft plastic or rawhide mallet should 
align spool in bore and free it. 


CAUTION: Do not tap with anything metallic. 
If spool can be rotated, it can be removed. 


Inspection 


1. If there is evidence that torsion bar O-ring 
seal inside stub shaft has been leaking, entire 
valve assembly should be replaced. 


2. Check pin in valve body that engages cap. 
If it is severely worn, cracked, or broken, the 
entire valve assembly should be replaced. 


3. Check smaller of the two worm pin grooves 
in valve body. If it is severely worn, entire valve 
assembly should be replaced. 


4. Check spool drive pin on stub shaft. If it is 
severely worn, cracked, or broken, entire valve 
assembly should be replaced. 


5. Examine spool O.D. for nicks, burrs, or bad 
wear spots. If any are found, entire valve assem- 
bly should be replaced. A slight polishing is 
normal on valving surfaces. 


6, Examine valve body I.D. for nicks, burrs, 
or bad wear spots. If any are found, entire valve 
assembly should be replaced. A slight polishing 
is normal on valving surfaces, 


7. Check fit of spool in valve body before in- 
Stalling valve spool dampener O-ring seal. 


When lubricated with power steering fluid, spool 
should rotate smoothly without binding or catch- 
ing. If either occurs, entire valve assembly 
should be replaced, 


8. Measure spool spring with a scale. Free 
length should be 53/64 inch. Inner diameter of 
top loop of spring should be 49/64 inch to 51/64 
inch, Replace spring if measurements are not as 
specified. 


9. Examine needle bearing diameter of stub 
shaft. If it is badly worn, or scored, entire valve 
assembly should be replaced. 


10, Visually inspect valve body rings. If dam- 
aged, carefully cut valve rings and O-ring back- 
up seals. Remove and discard. 


Assembly 


1. If new valve body ring back-up O-ring seals 
are necessary, lubricate them with power steering 
fluid. Assemble in ring grooves on valve body. 
Do not allow seals to become twisted. If new 
valve rings are necessary, lubricate them with 
power steering fluid and assemble valve rings in 
ring grooves over back-up O-ring seals by care- 
fully slipping rings over valve body, Fig. 9-31. 
Rings may appear to be loose in grooves, but the 
heat of the oil after assembly will cause them to 
tighten. 


Fig. 9-31 Installing Valve Ring 
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Pin In Valve Housing 


Fig. 9-32 Installing Stub Shaft in Valve Body 


2. Lubricate new valve spool dampener O-ring 
seal with power steering fluid and install seal in 
valve spool groove. 


3. Assemble stub shaft in valve body, aligning 
groove in valve cap with pin in valve body, Fig. 
9-32. Tap lightly on cap with a plastic or rawhide 
mallet until cap is against shoulder in valve body 
with valve body pin in cap groove. Hold these 
parts together during the rest of the assembly. 


4. Lubricate valve spool with power steering 
fluid and slide over stub shaft with notch toward 
valve body. Align notch with spool drive pin in 
cap groove stub and carefully engage spool in 
valve body bore. 


CAUTION: Because clearance between spool 
and valve body is very close, extreme care 
must be taken when assembling these parts. 
Push spool evenly and slowly with a slight 
twisting motion until it reaches drive pin. Ro- 
tate spool slowly with pressure until notch 
engages pin. Before pushing spool completely 
in, make sure dampener O-ring seal is evenly 
distributed in spool groove. Slowly push spool 
in completely, being careful not to cut or pinch 
O-ring seal by inserting spool beyond its nor- 
mal position. 


5. Slide spool spring over stub shaft and work 
spool spring down, using a small screwdriver, 
until spring is seated in stub shaft groove. 


6. Lubricate new cap-to-worm O-ring seal with 
power steering fluid and install in valve body. 


NOTE: Do not install upper thrust bearing 


assembly on valve assembly at this time. 


d. Pitman Gear Shaft and Side Cover 


Inspection 


1. Inspect pitman shaft bearing surface in side 


cover for excessive wear or scoring. If badly 
worn or scored, replace side cover. 


2. Visually inspect pitman shaft sector teeth 
and bearing and seal surface. If abnormally worn, 
pitted, or scored, replace pitman shaft. 


3, Check pitman shaft for excessive wear or 
for broken spring as follows: 


a. Clamp pitman shaft in a vise. 


b. Using Torque Wrench, J-7754, and a 7/32 
inch Allen socket, measure the torque required to 
turn the adjuster screw, Fig. 9-33. Torque read- 
ing should be between 1-15 inch-pounds. If read- 
ing is not within this range, the pitman shaft 
must be replaced. 


e. Rack-Piston and Worm Assembly 


Disassembly 


1. Remove return guide clamp screws and re- 
move clamp. 


2. Place assembly on a clean cloth and remove 
ball return guides and Arbor, J-7539. Make sure 
all 24 balls are caught on the cloth, 22 balls on 
constant ratio steering gears. 


NOTE: Rack-piston ring seldom needs to be 
replaced, 


Inspection 


1. Inspect worm and rack-piston grooves and 
all of the balls for excessive wear or scoring. If 
either worm or rack-piston needs replacing, both 
must be replaced as a matched assembly. 


87/32" Allen eae 
Sal Socket ‘| 


Torque Wrench 4-754 


Fig. 9-33 Checking Pitman Shaft Adjuster Screw 
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NOTE: Service replacement balls are avail- 
able in different sizes as described in this 
Note under ‘‘Assembly’’. 


2. Inspect ball return guides, making sure that 
the ends where balls enter and leave the guides 
are not damaged. 


3. Inspect lower thrust bearing and races for 
wear, pitting, scoring, or cracking. If any of 
these conditions are found, replace thrust bearing 
and races, and check worm, 


4. Inspect rack-piston and end plug to be sure 
threads are not damaged, 


5. Inspect rack-piston teeth for abnormal wear 
or scoring. Inspect rack-piston O.D. for abnormal] 
wear, scoring, or burrs. 


6. Visually inspect piston ring; if damaged, 
remove ring and back-up O-ring seal and discard. 


Assembly 


1. Thoroughly clean the parts and lubricate 
them with power steering fluid, 


2. Lubricate new back-up O-ring seal, if neces- 
sary, with power steering fluid and install in 
piston ring groove on rack-piston.-Do not allow 
seal to become twisted, 


3. Install new piston ring, if necessary, in 
groove over O-ring seal, 


4. Insert worm into end of rack-piston, from 
end opposite piston ring, until worm is against 
rack-piston shoulder. 


5. Load 17 balls into guide hole nearest piston 
ring while slowly rotating worm counterclockwise 
to feed balls through circuit, Alternate black 
balls with white balls throughout the circuit, 


6, Apply a liberal amount of petrolatum to one 
ball return guide and install the remaining balls 
into guide, 7 balls on variable ratio and 5 balls on 
constant ratio gears, Place the other guide over 
the balls and ball guide, and insert guides into 
guide holes of rack-piston, Make sure black ball 
in guide is installed next to white ball in rack- 
piston or vice versa. Guides should fit loosely. 
It is essential that all balls be positioned so that 
they are alternate in color. No two balls of the 
same color are to be side by side. 


7, Place return guide clamp over guides and 
secure with two screws and lockwashers. Tighten 
screws to 12 foot-pounds. 


8. Worm groove is ground with a high point in 
the center. When rack-piston passes over this 
high point, a preload of 1 to 4 inch-pounds should 
be obtained. To measure preload of worm and 
rack-piston ball assembly, proceed as follows: 


a. Clamp rack-piston in a bench vise with soft 
jaws, with worm shaft pointing up. Do not distort 
rack-piston by over tightening vise. 


b. Place valve assembly on worm, engaging 
worm drive pin. 


c, Rotate worm until it extends | 1 /4 inches 
from rack-piston to thrust bearing face. This is 
center position. 


d. Place Torque Wrench, J-7754, with a 3/4 
inch 12-point socket on stub shaft, Fig. 9-34, and 
rotate wrench through an arc of approximately 
60° in both directions several times, then take a 
torque reading. Highest average reading obtained 
with worm rotating should be between 1 and 4 
inch-pounds. 


e. If reading is below 1 inch-pound, a new set 
of balis must be installed upon reassembly. 


Service replacement balls are available in sizes 
listed in the following chart: 


Size Range of Bal 


Torque Wrench 
J-7754 
Should Read 1 to 4 
Inch Lbs. 


3%” 12 Pt. 
Socket 


Fig. 9-34 Checking Worm and Rack Piston 
Ball Preload 


a 
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Adjuster 
Plug Assembly 


Stub Shaft 


Seal Protector 
J-6222 


Fig. 9-35 Installing Adjuster Plug Assembly 


Note the ball size stamped on the rack-piston 
and install the next size larger balls to increase 
the preload. 


NOTE: If no number is found on the rack- 
piston, the original ball size was #7. 


A change of one ball size (higher size code) 
will increase preload approximately 1 inch-pound. 
Final preload on replacement balls should be 2 
to 3 inch-pounds. 


9, Remove valve assembly from worm. 
10. Remove rack-piston from vise. 


11. Insert Worm Gear Ball Arbor, J-7539, into 
worm and turn rack-piston onto arbor. Do not 
allow arbor to separate from worm until rack- 
piston is fully on arbor. 


14. Steering Gear, Installation 
of Major Components 


1, Position gear housing in vise with adjuster 
plug end facing up. 


2. Lubricate worm shaft, lower thrust bearing, 
and races with power steering fluid, then position 
thrust bearing and races on worm. 


3. Align valve body drive pin on worm with 
narrow pin slot on valve body. Be sure O-ring 
seal between valve body and worm head is 
installed. 


4. Position valve assembly and worm shaft in 
housing as an integral unit. 


CAUTION: Do not push against stub shaft, 
as this might cause stub shaft and cap to pull 
out of valve body, allowing spool seal to slip 


into valve body oil grooves. Valve assembly 
can be installed by pushing on the outer diame- 
ter of the valve body housing with the fingers 
of both hands. Make certain that white plastic 
rings are not binding on inside of housing. 
Valve assembly is properly seated when oil 
return hole in gear housing is fully visible. 


5. Place Adjuster Plug Seal Protector, J-6222, 
over end of stub shaft. 


6. Lubricate new adjuster plug O-ring seal 
with power steering fluid and install in groove on 
adjuster plug. 


7. Install adjuster plug assembly over end of 
stub shaft, Fig. 9-35, and tighten just enough to 
make certain that all parts are properly seated 
in gear housing. Remove Seal Protector J-6222. 


NOTE: If Seal Protector J-6222 is removed 
too soon, stub shaft seal will be damaged by 
the shaft splines. 


8. Install adjuster plug locknut loosely on ad- 
juster plug. 


NOTE: Do not adjust thrust bearing pre- 
load at this time. 


9. Install Rack-Piston Seal Compressor, 
J-7576, in gear housing, Fig. 9-36, holding it 
tightly against shoulder in housing. 


10. Insert rack-piston into housing until arbor 
engages worm. Turn stub shaft clockwise, using 
a 3/4 inch twelve-point socket or box end wrench, 
to draw rack-piston into housing. When piston- 
ring is in housing piston bore, Arbor J-7539, 
and Seal Compressor, J-7576, can be removed. 


Seal Compressor 
J-7576 
x 


Rack Piston Arbor 
J-7539 


Fig. 9-36 Installing Rack-Piston Seal Compressor 
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11. Turn stub shaft as necessary until middle 
rack groove in rack-piston is aligned with center 
of pitman shaft needle bearing. 


12. Lubricate new side cover O-ring seal and 
install in groove in face of side cover. 


13, Assemble side cover on pitman shaft by 
screwing cover on to pitman shaft adjuster screw 
until side cover bottoms on pitman shaft, and back 
off 1/2 turn. 


14, Install pitman shaft so that center tooth in 
sector meshes with center groove of rack-piston. 
Make sure side cover O-ring is in place before 
pushing side cover down on gear housing. 


15. Install side cover screws and lockwashers 
and tighten to 35 foot-pounds. 


16. Hold adjuster screw with Allen wrench and 
install new adjuster lock nut half way on adjuster 
screw. 


17. Install rack-piston end plug in rack-piston. 
Tighten end plug to 75 foot-pounds. 


18. Lubricate new housing end plug O-ring seal 
with power steering fluid and install in gear 
housing. 


19. Insert end plug into gear housing and seat 
against O-ring seal. Slight tapping with a mallet 
may be necessary to seat end plug properly. 


20. Snap end plug retainer ring into place with 
fingers. Slight tapping may be required to bottom 
retainer ring in the gear housing securely. 


21. Position gear assembly with stub shaft end 
up and adjust thrust bearing preload as follows: 


a. Using Spanner Wrench, J-7624, lightly 
tighten adjuster plug and then back off 1/8 turn. 


b. Install 0-25 inch-pound Torque Wrench, 
J-7754, with a 3/4 inch 12-point socket on stub 
shaft splines, Fig. 9-37. 


c. Rotate stub shaft to either the left or right 
turn stop and then back off from stop 1/2 turn. 


d. Rotate torque wrench in a 45° arc and note 
highest reading. 


e. Tighten adjuster plug with Spanner Wrench, 
J-7624, until there is a preload of 1-3 inch- 
pounds higher than initial load reading just 
measured. 


f. Tighten adjuster plug locknut securely with 
punch and hammer. 


g. Recheck preload to be sure it still reads 
1-3 inch-pounds higher than initial load. If ad- 
justment has changed, readjust. 


Torque Wrench J-7754 


Ae 


| Spanner Wrench ‘J-7624 


Fig. 9-37 Adjusting Thrust Bearing Preload 


22. Adjust pitman shaft end play as follows: 


a. Rotate stub shaft from one stop to the other 
and locate center of travel. 


b. With gear on center, check combined ball 
and thrust bearing preload with Torque Wrench, 
J-7754, with a 3/4 inch 12-point socket, and note 
highest reading, Fig. 9-38. 


c. With pitman gear on center and adjuster 
screw locknut backed off, adjust pitman shaft so 
that preload is 8-10 inch-pounds in excess of total 
preload and drag. 


NOTE: These readings should be made by 
rotating torque wrench in a circle. Total pre- 
load of gear should not exceed 20 inch-pounds. 


Pitman Shaft 
End Play 
Adjusting Screw 


se 


Fig. 9-38 Adjusting Pitman Shaft End Play 
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d. With gear on center and reading achieved, 
tighten adjuster screw locknut to 30 foot-pounds. 


23. Install flexible coupling flange assembly on 
stub shaft and install flange screw in coupling, 
making certain metal section of coupling is not 
touching adjuster plug. Tighten screw to 30 foot- 
pounds, 


15. Steering Gear Hose Connector 
Seats and Poppet Check Valve 
Replacement 


The following procedure can be performed on car 
as well as on bench, 


1, Disconnect pressure and return line hoses at 
Steering gear and secure hose ends in a raised 
position to prevent loss of fluid, 


2, To prevent metal chips from becoming 
lodged in valve assembly, pack inside of con- 
nector seats and pressure and return port hous- 
ings with petrolatum, 


3. Tap threads in connector seats, using a 
5/16-18 tap. 


CAUTION: Do not tap threads too deep in 
pressure hose connector seat as tap will bottom 
poppet valve against housing and damage it. It 
is necessary to tap only 2 or 3 threads deep. 


4, Thread a 5/16-18 bolt with a nut and flat 
washer into tapped hole, Fig, 9-39, 


5. To pull connector seat, hold bolt from rotat- 
ing while turning nut off bolt, This will pull 
connector from housing, Discard connector seat, 


NOTE: It is also possible to remove con- 
nector by using a No, 4 screw extractor. 


5/16"-18 Bolt And Nut 


Fig. 9-39 Removing Hose Connector Seat With Bolt 


onnector Installer 
J-6217 


Fig. 9-40 Installing Hose Connector Seat 


6. Wipe grease from housing, and clean housing 
thoroughly to remove any metal chips or dirt, 


7, Remove poppet check valve and spring from 
pressure port and discard, 


8. Install new check valve spring in pressure 
port with large end down, Make sure spring is 
seated in counterbore in pressure port, 


9, Install new check valve over spring with 
tangs pointing down, Make sure valve is centered 
on small end of spring. 


10, Install new connector seats, using petro- 
latum to hold connector seat on check valve in 
pressure port. Drive connector seats in place 
using Valve Connector Seat Installer, J-6217, 
Fig. 9-40, 


11. Check operation of valve by pushing lightly 
against valve with a pencil point or small rod, 
Valve should reseat itself against connector seat 
when pressure is removed from spring. 


12, Connect pressure and return line hoses on 
steering gear. Tighten hose fittings to 25 foot- 
pounds, 


13, Check fluid in pump reservoir and add if 
necessary, 


16. Pitman Shaft Seal Replacement 


When inspection indicates that a pitman shaft 
seal is leaking, it is necessary to remove steer- 
ing gear from car in order to replace seal, Pro- 
ceed as follows: 
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a. Removal 


1, Remove steering gear as described in Note 
lla. 


2. Remove pitman shaft seal retaining ring 
from gear housing, using Snap Ring Pliers, J-4245 
(#3), and then remove outer back-up washer, 


3. Insert a screwdriver between outer seal and 
inner back-up washer, pry out seal, and remove 
back-up washer, 


4, Insert screwdriver between inner seal and 
shoulder in gear housing and pry out seal. Be 
careful not to damage seal bore. 


5. Inspect seals for damage. If O.D, appears 
scored, inspect housing for burrs and remove, 


NOTE: Always discard used seals and in- 
stall new seals, 


b. Installation 


1, Clean end of pitman shaft bore to prevent 
entrance of dirt into housing or damage to seals 
as they are installed, 


2, Wrap tape around splines of pitman shaft to 
prevent damage to seals as they are installed, 
Use only one layer of tape to assure adequate 
clearance for seals, 


3. Install seals as explained in Note 13a, steps 
3, 4, 5, and 6, under ‘‘Assembly’’, 


4, Replace pitman arm on pitman shaft and in- 
stall lockwasher and pitman arm retaining nut. 
Tighten nut to 140 foot- pounds. 


5. Install steering gear as described in Note 
1b, 


6. Connect pitman arm to drag link and install 
nut and cotter pin, Tighten nut to 40 foot- pounds, 


7. Check fluid level and bleed hydraulic sys- 
tem as described in Note 1, 


17. Steering Wheel 


a. Removal 


CAUTION: Under no circumstances should 
the steering shaft be struck on the end in an 
effort to remove the steering wheel. This ac- 
tion will damage delicate parts of the steering 
column, 


1, Remove three screws from back of spokes 
and lift pad assembly from wheel. 


2. On Tilt and Telescope wheel proceed with 
steps 3 thru 5, On standard wheels proceed to 
step 6, 


3, Remove three screws securing lever and 
knob assembly to flange and screw assembly, 


4, Unscrew flange and screw assembly from 
steering shaft and remove. 


5. Remover lever and knob assembly, 


6. Scribe an alignment mark on steering wheel 
hub in line with slash mark on steering shaft to be 
used at time of installation, 


7. Loosen nut on steering shaft positioning it 
flush with end of shaft, 


8. Carefully install Steering Wheel Puller, 
J-1859-02 with two 5/16"-18 x 4" bolts, Snug 
center bolt of puller against steering shaft nut. 

CAUTION: Do not tighten center bolt of 
puller with a wrench as this action can cause 
damage to threads on steering shaft. 


9. Tighten 5/16"-18 bolts alternately until 
steering wheel is loose on shaft, Fig, 9-41, 


10, Remove puller. 
11, Remove steering shaft nut. 


12. Lift wheel off steering shaft. 


STEERING WHEEL 
PULLER J-1859-02 


Fig. 9-41 Removing Steering Wheel 


a 
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b. Installation 


l. Install steering wheel, aligning scribe mark 
on hub with slash mark on end of shaft. 


CAUTION: The steering wheel should not be 
driven on the steering shaft. This action will 
cause damage to the steering column 
components, 


2. Install steering shaft nut and tighten it to 
35 foot-pounds. 


3. On Tilt and Telescoping wheels proceed to 
steps 4 through 7, On standard wheeis proceed 


to step 8. 


4, Install lever and knob assembly on steering 
wheel, 


5. Screw flange and screw assembly finger tight 
into steering shaft, 


6, Position lever and knob assembly against 
flange and screw assembly and secure with three 
screws, 


7. Check operation of telescoping mechanism by 
rotating locking lever against stops. Check to see 
that wheel is free to telescope in left position and 
is securely locked in right position, If necessary, 
readjust as described in steps 5 and 6, 


8. Position three springs on spokes of wheel, 


9, Position pad assembly on wheel and secure 
with three screws from rear side of wheel, 


c. Alignment 


In the event the steering wheel is ‘‘off-center’’ 
when the car is being driven down the road, it will 
be necessary to align steering wheel or front 
wheels as described below: 


1. Check steering wheel for proper position on 
steering shaft. With steering wheel ‘‘centered’’ 
in car, slot in flexible coupling upper shaft flange 
should be facing upward with scribe mark in upper 
end of steering shaft at ‘'6 o’clock’’. If necessary 
reposition steering wheel on shaft. 


2. Drive car on a straight flat road to deter- 
mine whether or not steering wheel is still 
‘*off-center’’, 


3, If steering wheel is still ‘‘off-center’’, mark 
top of the wheel with a small piece of tape or 
crayon for reference when making correction, 


4, If steering wheel measures more than 2 
inches ‘‘off-center’’ at the rim, it can be centered 


by cepositioning wheel one serration on steering 
shaft. 


NOTE: Before removing steering wheel, 
scribe a mark on hub and shaft as a reference 
to its original position, 


5, If steering wheel is more than 2 inches ‘‘off- 
center’’, set wheel straight ahead and adjust tie 
rods, Shorten left tie rod and lengthen right tie 
rod if wheel is to the left of center, or shorten 
right tie rod and lengthen left tie rod if the wheel 
is to the right of center, Be careful not to damage 
joint secls when adjusting tie rods, 


NOTE: Tie rod adjustment should be made 
on a wheel alignment machine so that correct 
toe-in setting is maintained, 


18. Steering Column 
Removal and Installation 


a, Removal 


1, Remove screw and lockwasher that secures 
flexible coupling to steering shaft on all cars ex- 
cept 693, Remove lower steering shaft as de- 
scribed in Note 27a on 693, 


2, Remove one bolt and lockwasher that secures 
shift lever to transmission linkage under hood, 

3. Remove three screws and flatwashers that 
secure lower steering clamp to cowl. 


CAUTION: Lower clamp must be removed 
before removing upper brackets as weight of 
column will bend column, 


4, Remove one screw and lockwasher that se- 
cure lower clamp to steering column jacket. 


5. Remove steering column lower cover as de- 
scribed in Section 12, Note 38a. 


6, Remove transmission shift indicator pointer 
by using an Allen wrench to loosen set screw. 


7. Disconnect two multiple connectors under 
dash panel, 


8. Disconnect connectors and vacuum hoses 
from neutral safety and back-up light switch 
assembly. 


9, Pull up on rubber cover and remove three 
carpet to floor attaching screws to gain access to 
toe pan seal, and retainer. 


10. Remove five screws that secure retainer 
to toe pan. 
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ll. Remove four screws and flatwashers that 
secure cradle to steering column jacket, 


12, Remove four screws and flatwashers that 
secure cradle to dash panel. Remove cradle and 
store it and bolts in a safe place. 


13, Carefully pull steering column up and out of 
car, Be careful not to damage neutral safety and 
back-up light switch, 


b. Installation 


1, With toe pan seal and retainer in position on 
column, carefully install steering column into 
position through floor guiding lower steering shaft 
into flexible coupling flange so that flat on shaft 
aligns with flat in coupling flange. 


CAUTION: Cradle must be loosely installed 
before installing lower clamp so weight of 
column will not bend column. 


2. Position cradle and loosely install four 
screws and flatwashers that secure cradle to 
dash panel, Do not substitute screws, 


3, Install four screws and flatwashers that se- 
cure cradle to steering column jacket. Tighten 
screws to 30 foot-pounds, 


NOTE: If the 5/16''-18 threads in the steer- 
ing column tapping plates have been stripped, 
they may be retapped using a 3/8"'-16 tap. Use 
lubriplate to make sure metal chips do not 
enter steering column. Replace the 5/16"-18 
screws with 3/8"-16 screws of the same length, 


4, Position lower clamp on cowl and loosely 
install with three screws and flatwashers. 


5. Install one screw and lockwasher that se- 
cures lower clamp to steering column jacket. 
Tighten screws to 30 foot-pounds. 


6. Tighten three lower clamp to cowl screws 
to 30 foot-pounds. 


7. Align toe pan seal and retainer with column 
and floor and secure with five screws. 


8. Replace carpet and secure with three screws. 
Slide steering column rubber cover in place. 


9, Install screw and lockwasher securing flex- 
ible coupling to lower steering shaft, tightening 
screw to 30 foot-pounds on all cars except 693. 
Install lower steering shaft as described in Note 
27b on 693, 


10. Install one screw and lockwasher that se- 
cures shift lever to transmission linkage, 


11. Connect wire connectors and vacuum hoses 


at neutral safety switch and back-up light switch 
assembly. 


12, Connect two multiple connectors under dash 
panel. 


13. Install transmission shift indicator and 
tighten hex head set screw with Allen wrench, 


14. Adjust neutral safety and back-up light 
switch as described in Section 12, Note 24c. 


15. Perform transmission linkage adjustment 
as described in Section 7, Note 4 on all but 693 
and Note 22 on 693, 


16, Install steering column lower cover as de- 
scribed in Section 12, Note 38b. 


19. Standard Steering Column 
Disassembly, Inspection 
and Assembly 


NOTE: Extreme care must be taken when 
working on the column as certain parts of the 
assembly can be damaged if not handled 
correctly, 


a. Disassembly 


1, Remove steering column as described in 
Note 18a. 


2. Position steering column in Holding Fixture, 
J-22573, Fig. 9-42. 


3. Remove steering wheel as described in Note 
17a. 


HOLDING FIXTURE 
J-22573 


Fig. 9-42 Positioning Holding Fixture on Column 
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4, Slide upper bearing preload spring and turn 
signal cancelling cam off steering shaft. 


5. Remove turn signal lever screw and lever, 


6. Remove cap from hazard warning switch 
button, 


7. Push hazard warning switch button in and, 
removing screw, remove button. 


8. If repair to the bowl is necessary, support 
upper end of steering column and drive out shift 
lever pivot pin and remove shift lever, 


9, Remove wire clip and protector from col- 
umn, Do not pry against wire to remove. 


10, Remove. snap ring from steering shaft by 
engaging it with Snap Ring Remover and Installer 
J-22569 and turning tool to force snap ring side- 
ways out of groove, Fig. 9-44. 


ll. Slide thrust washer and wave washer off 
steering shaft. 


12, Loosen three switch mounting screws until 
assembly can be rotated counterclockwise, It may 
be necessary to push on top of screws to loosen 
assembly, 


13. Rotate cover assembly counterclockwise 
and pull assembly off top of jacket. 


14, Remove cover assembly and shift bowl from 
steering column and separate, 


15. Remove three mounting screws completely 
from engagement with lock plate, 


16, Remove switch and housing assemblies 
from cover and separate them. 


17. If shift lever spring requires replacement, 
pry it from shift bowl and discard, Do not reuse 
this spring once it has been removed, 


18. Pull steering shaft from bottom of column, 


19, Remove two screws holding neutral-safety 
switch and remove switch, 


20. Remove lower bearing adapter retaining 
clip. 


21. Remove bearing adapter, bearing and shift 
tube spring. Bearing may be pressed out of 
adapter for replacement by pressing lightly 
against outer race, 


22. Remove shift tube from column. 
23. Remove bearing from jacket using a long 


wooden dowel to engage bearing from lower side 
and driving bearing from top of jacket. 


Sal 


SNAP Ri a 
REMOVER AND belli 
INSTALLER BB 

J-22569 


Fig. 9-44 Removing Snap Ring 


24, Mesh cover may be removed from jacket by 
running the back of a knife blade between the 
overlap of fabric and then unwrapping the cover. 


b. Inspection 


1. Inspect all bearings for wear, roughness and 
binding. Make certain that bearings are adequate- 
ly lubricated with Lithium base (ball joint) grease. 
Do not over lubricate, 


2. Inspect cam for wear and breakage. Replace 
if necessary. 

3, Inspect horn contact button and spring for 
breakage. Replace switch assembly if broken, 


4, Inspect switch wires for chafing. Repair, if 
necessary, or replace switch, 


5. Inspect switch housing for breakage. 


6. Inspect all other parts for breakage or wear. 
Replace as necessary. 


7, Inspect steering shaft, shift tube and jacket 
for visible signs of deformation, shortened, 
lengthened or bent. 


c. Assembly 


1, Rewrap mesh cover if removed. Use elec- 
trical or friction tape to hold in place. 


2. Install bearing in jacket by pressing it in 
using Bearing Installer, J-22572 Fig. 9-45. Do not 
hammer in place as damage to column may result. 


—— 
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3. If removed from adapter, press lower bear- 
ing into adapter assembly. 


4. Install shift tube spring and bearing adapter 
on lower end of shift tube and slide shift tube into 
jacket assembly. 


5. Install retaining clip to hold bearing adapter 
in place on lower end of jacket. 


6. Loosely install neutral-safety switch on 
jacket. 


terference with shift tube may result, 

7. Install steering shaft into column, 

8. Install sleeve assembly on steering shaft, 
If any of the following parts in the column have 
been replaced or there is excessive play in steer- 
ing shaft, replace the sleeve assembly: 

a, Steering shaft assembly. 

b. Adapter assembly, 

c. Jacket. 


d, Bearing housing, 


9. lf removed, press a NEW shift lever spring 
into shift bowl pocket, 


10, Set switch assembly on top of housing and 
feed wires through cover, 


11, Align switch, housing and cover holes and 
install three mounting screws through holes, 


12. Slide three springs onto screws and start 


BEARING INSTALLER 
J-22572 


BEARING 


Fig. 9-45 Installing Bearing in Jacket 


screws into lock plate. Turn screws only three 
turns for ease of further assembly. 


13. Run switch wires through shift bowl as- 
sembly and place upper end assembly on top of 
bowl. 


14, Making sure tangs on ID of lock plate are 
aligned with slots in jacket, position bowl and 
upper end assembly on top of jacket. 


15, Push down on assembly and rotate it fully 
clockwise, securing it to jacket. 


16, Tighten three mounting screws to 35 inch- 
pounds, 


17, Lay wiring flat against jacket and install 
wire clip and protector. 


18, Slide wave washer and thrust washer over 
steering shaft and against bearing, 


19, Shift steering shaft as far upward as possi- 
ble and, holding it in that position, start snap 
ring against steering shaft taper and slide it down 
steering shaft with Snap Ring Installer, J-22569, 
until it snaps in groove, Completely seat snap 
ring in groove by sliding it sideways. 


20, Install turn signal lever and screw, tight- 
ening screw to 30 inch- pounds, 


21, Install hazard warning knob and screw, 
tightening screw to 8 inch- pounds. 


22, Snap cover on hazard warning knob, 


23. Install cancelling cam and upper bearing 
spring on steering shaft. 


24, Install steering wheel as described in Note 
17b, 


25. If sleeve assembly is being replaced, adjust 
it as follows: 


a, Adjust sleeve assembly by turning the inner 
sleeve until outer sleeve is finger tight and there 
is no lash present, 


CAUTION: Do not overtighten or steering 
shaft assembly will be damaged. 


b. Using a hot iron, fuse the sleeves together 
in three places equally spaced approximately 1/8 
inch wide. 


26. Install steering column as described in Note 
18b. 
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20. Standard Steering Column 
Lower Bearing 
a. Removal 


1. Remove steering column as described in 
Note 18a. 


2, Perform steps 21 and 22 of Note 19a. 
b. Installation 
1, Perform steps 3, 4, 5, 8 and 26 of Note 19c. 


2. Install steering column as described in Note 
18b, 


21. Standard Steering Column 
Upper Bearing 
a. Removal 


1. Remove steering column as described in 
Note 18a, 


2, Perform steps 3 through 18 of Note 19a. 
b. Installation 


1, Perform steps 8 through 25 of Note 19c, 


2. Install steering column as described in Note 
18b. 


22. Steering Linkage Removal, 
Disassembly, Assembly, and 
Installation 


a. Removal 


1, Remove cotter pins and nuts from outer tie 
rod pivots at steering arms, 


2, Remove tie rod pivots from steering arms, 
using Tie Rod End Puller, J-21930, Fig. 9-46, 
Be careful not to damage joint seals. 


3, Remove idler arm support mounting screws 
and lock washers from frame side member, 


4, Remove pitman arm cotter pin, nut and 
washer at steering linkage, Fig. 9-9. 


5. Break pitman arm loose from steering link- 
age, using puller tool, J-8990, 


6. Remove drag link with tie rods attached, 


b. Disassembly 


1, Remove cotter pins and nuts from idler arm 
pivot and both inner tie rod pivots, 


2, Remove tie rods, using Tie Rod End Puller, 
J-21930, Fig, 9-47, 


3. Remove idler arm from drag link, using 
Puller, J-8990, 


4, Remove dust seals from pitman arm and 
idler arm pivot studs, 


5. Remove tie rod outer pivots by loosening 
nuts on outer clamp bolts and unscrewing tie rod 
outer pivots from adjuster tubes, Be careful not 


TIE ROD END PULLER 


STEERING ARM sane 


Fig. 9-46 Removing Tie Rod From Steering Arm 
to pinch joint seals between stud and socket. 


6, If necessary, remove clamps and adjuster 
tubes from ends of tie rods, 


c. Assembly 


1. If previously removed, lubricate adjuster 
tubes with chassis lubricant, install adjuster tubes 
and clamps on ends of the rods, 


2. Thread tie rod outer pivots into adjuster 
tubes, but do not tighten outer clamps, 


3. Install both tie rods on drag link, tightening 
nuts to 40 foot-pounds, and install cotter pin, 


4, Install new dust seal on idler arm pivot stud 
and install idler arm on drag link. Tighten nuts to 
35 foot- pounds, and install cotter pin, 


TIE ROD END PULLER, J-21930 


Fig. 9-47 Removing Tie Rod From Drag Link 
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NOTE: If holes do not line up, continue to tighten until cotter pin can be inserted, Do not 
tighten until cotter pin can be inserted, Do not tighten nut more than 40 foot- pounds, 


tighten nut more than 40 foot- pounds, 3, Connect tie rod pivots to steering arms, 


tighten nuts to 35 foot-pounds and install cotter 


5. Install new dust seal on pitman arm pivot pins 


stud, 
NOTE: If holes do not line up, continue to 
tighten until cotter pin can be inserted, Do not 


d. Installation tighten nut more than 40 foot- pounds, 


1, Install idler arm support on frame side bar 4, Turn steering wheel back and forth through 
with two mounting screws and lock washers, the straight ahead position (without touching wheel 
Tighten mounting screws finger tight, stops) to align linkage, Then tighten idler arm 

: : : bracket to frame attaching screws to 35 foot- 

2, Install pitman arm at drag link stud. Tighten pounds 


nut to 35 foot-pounds and install cotter pin. 


5. Adjust toe-in as described in Section 3, Note 
NOTE: If holes do not line up, continue to lc; 


DIAGNOSIS CHART 
(See Page 9-44 for diagnosing Tilt and Telescope Steering wheel) 


CONDITION CORRECTION 


Chirp Tighten belt. 
Pump Noise Squeal Tighten belt, 


Loose belt, 
Loose belt, 


Rattle Pressure hose touching other 


parts of car, 


Adjust hose position, 


Groan Low oil level, Fill reservoir, 


Air in the oil, Poor pressure 
hose connection, 


Groan Bleed system by operating 
steering from right to left - 


full turn, 


Excessive back pressure 
caused by hoses or steering 
gear. 


Locate restriction and correct, 
Replace part, if necessary, 


Scored pressure plates, thrust 
plate or rotor, 


Replace with new part. 


Vanes not installed properly. Install properly. 


Vanes sticking in rotor slots, Free up by removing burrs, 


varnish or dirt, 


Extreme wear of cam ring, Replace part. 


Defective flow control 
plunger, 


Replace part. 


Pump shaft bearing scored, Replace housing and shaft 


Excessive Wheel Kick- Back or 
Loose Steering 


Adjust parts affected or re- 
place worn parts, 


Backlash in steering linkage. 


Add oil to pump reservoir and 
bleed by operating steering, 


Air in system, 


Excessive ‘‘on-center’’ lash, Adjust as required, see Note 


SC. 
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DIAGNOSIS CHART 


CONDITION CAUSE CORRECTION 


Excessive Wheel Kick-Back or 
Loose Steering (Cont'd) 


Adjust as required, see Note 
5a. 


Loose thrust bearing preload 
adjustment, 


Remove rack- piston and worm, 
Inspect for worn parts and re- 
place as necessary, 


Worm and ball preload, 


Worn poppet valve. Replace valve, See Note 15, 


Steering gear loose on frame, Tighten attaching screws to 60 


foot- pounds, 


Steering gear flexible coupling 
too loose on shaft or rubber 
disc mounting rivets or screws 
loose, 


Tighten retaining screws to 30 
foot-pounds. Replace coupling 
if rivets are loose, Tighten 
mounting bolts to 15 foot- 
pounds on 693, 


Steering linkage _ spherical 


Replace loose pivots. 
| joints worn enough to be loose, 


Front wheel bearings incor- 
rectly adjusted or worn, 


Adjust bearings or replace with 
new parts as necessary. 


Poor Return of Steering Frozen steering shaft bearings, Replace bearings. 


Lower coupling flange rubbing Loosen screw and assemble 
against steering gear adjuster properly. 
plug or Cruise Control cables, 


Steering wheel rubbing against Adjust steering jacket, 
directional signal housing, 


Tires over- inflated, Inflate to specified pressure, 
Steering linkage binding. Replace pivots, 


Steering gear to column Align gaging position of flexi- 
misalignment. ble coupling. See Note 7. 


Tie rod pivots not centralized, Adjust tie rod ends as required 
to center pivots. 


Lack of lubricant in suspension | Replace seal and repack. 
spherical joints. 


Steering gear adjustments Check adjustment with pitman 
tight. arm disconnected, Readjust if 
necessary. 


Sticky or plugged valve spool, Remove and clean or replace 
valve. 


Make certain spacer is proper- 
ly seated, Lubricate inside dia- 
meter with silicone. 


Rubber spacer binding in shift 
tube, 


Replace bearings. 


Tight steering shaft bearings. 


Improper front wheel 
alignment, 


Check and adjust as necessary. 


———— 
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DIAGNOSIS CHART (Cont’d.) 


CONDITION CAUSE CORRECTION 


Poor Return of Steering Steering shaft rubbing ID of Align column, 
(Cont'd) shift tube, 
Steering Gear External Oil Loose hose connections. Tighten. 
Leaks (Wipe gear thoroughly 
and make sure source of leak- Damaged hose or connector Replace hose, 
age is determined) seat, 
Side cover O-ring seal. Replace seal. 
Pitman shaft seals, Replace seals, 
Housing end plug seal, Replace seal. 
Adjuster plug seals, Replace seals, 
| Torsion bar seal, Replace complete valve 
assembly, 
Defective housing. Replace housing. 
Gear Noise (Rattle or Chuckle) Loose pitman shaft adjustment. Adjust to specifications, 


NOTE: A slight rattle may 
occur on turns because of in- 
creased clearance off the ‘thigh 
point’, This is normal and 
clearance must not be reduced 
below specified limits to elimi- 
nate this slight rattle, 


Gear loose on frame. Check gear-to-frame mounting 
screws, Tighten screws to 60 


foot- pounds, 


Steering linkage looseness, Check linkage pivot points for 


wear, Replace if necessary. 


Car Leads to One Side or the 
Other, (Keep in mind road con- 
dition and wind, Test car on 
flat road going in both 
directions) 


Front end misaligned. Adjust to specifications, 


Unbalanced or 
valve, 


badly worn Replace valve. 


NOTE: If this is cause, steer- 
ing effort will be very light in 
direction of lead and heavy in 
opposite direction, 


Steering linkage not level. 


Adjust as required, see Note 6, 


Steering Wheel Surges or Jerks 
When Turning With Engine 
Running, Especially During 
Parking 


Loose pump belt, Adjust tension, 


Sticky flow control valve. Inspect for varnish or damage, 


replace if necessary, 
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DIAGNOSIS CHART (Coni’d.) 


CONDITION CAUSE CORRECTION 


Steering Wheel Surges or Jerks 
(Cont’d) 


Steering linkage hitting engine 
oil pan at full turn, 


Correct clearance, 


Pump Leaks Top of reservoir: 


Reservoir too full, Fill to proper level, 


Air in oil, Bleed system by operating 


steering, 


At reservoir: 


O-ring cut. Replace O-ring, 


O-ring improperly installed, Install properly. 


At pressure union or cover 
screw: 


Not tightened sufficiently, Torque to specifications, 


Cross threaded or damaged | Replace damaged parts, 


Seat, 


Defective seat on hose end, Replace hose. 


Damaged seals, Replace seals. 


Loose hose connections, Tighten to specifications, 


At shaft seal: 


Replace seal without disassem- 
bling any other part of the 
pump. 
Replace shaft. Inspect housing 
bushing for wear. 


Defective seal, 


Damaged shaft, 


Leaks in metal part. Replace defective part, 


Check oil 
reservoir, 


level 


Momentary Increase in Effort | Low oil level in pump. in pump 
When Turning Wheel Fast to 


Right or Left, 


Pump belt slipping. Tighten or replace belt, 


High internal leakage, Check pump pressure, Note 2, 


Hard Steering or Lack of 
Assist 


Loose pump belt, Adjust to specifications, 


Low oil level in reservoir, Fill to proper level. If exces- 
sively low, check all lines and 
joints for evidence of external 


leakage, 


——— 
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DIAGNOSIS CHART (Cont’d.) 


CONDITION CAUSE CORRECTION 


Hard Steering or Lack of 
Assist (Cont'd) 


Lack of lubricant in suspension 
spherical joints, 


Tires not properly inflated, 


Flexible coupling distorted, 


Steering gear to column mis- 
alignment, 


Improper front and rear wheel 
alignment, 


Steering gear adjusted too tight, 


Excessive friction in steering 
linkage. 


Excessive caster or toe-in. 


Incorrect camber, 


Suspension arms bent or 


twisted, 
Lower spherical joints too 
tight. 


Upper spherical joints too 
tight, 


Steering knuckle bent. 


Frame bent or cracked. 


Front 
sagging. 


springs weak and 


Insufficient oil pressure. 


Low oil pressure due to re- 
striction in hoses: 


Check for kinks in hoses, 


Replace seal and _ repack 
spherical joint. 

Inflate to recommended 
pressure, 


Loosen bolts and assemble 
properly, 


Align gaging position of flexi- 
ble coupling, see Note 7, 


Check and adjust as necessary, 


Test steering system for bind- 
ing with front wheels off floor, 
Adjust as necessary. 


Check tie rod pivot points for 
excessive friction, Replace the 
affected pivot, 


Adjust caster and toe-in to 
specifications, 


Check and 
specifications, 


adjust to 


Check wheel camber and 
caster. Replace bent arms with 
new ones, 


Replace joints. 


Replace arm assembly. 


Replace with new knuckle. 


Check frame for proper align- 
ment or cracking. Repair or 
replace as necessary, 


Check spring height. Weak or 
sagging springs should be re- 
placed with new ones, 


If above checks do not reveal 


cause of hard steering, check 
pump pressure, Note 2, 


Remove kink. 
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DIAGNOSIS CHART (Cont’d.) 


CONDITION CAUSE CORRECTION 


Hard Steering or Lack of 


Assist (Cont'd) 


Gear Noise (‘‘Hissing’’ Sound) 


Foreign object stuck in hose, 


Low oil pressure due to steer- 


ing gear: 


Pressure loss in cylinder 
due to worn piston ring or 
scored housing bore, 


Leakage at valve rings, valve 
body to worm seal. 


Loose fit of spool in valve 
body or leaky valve body, 


Damaged poppet valve. 

Low oil pressure due to steer- 
ing pump: 
Loose drive belt, 
Low oil level. 
Air in the oil, 


Defective hoses or steering 
gear, 


Flow control valve stuck or 
inoperative, 


Loose screw in end of flow 
control valve, 


Pressure plate not flat 
against cam ring. 


Extreme wear of cam ring, 


Scored pressure plate, thrust 
plate or rotor, 


Vanes not installed properly. 


Vanes in rotor 


slots, 


sticking 


There is some noise in all 
power steering systems, One 
of the most common is a hiss- 
ing sound most evident at 
standstill parking. There is no 
relationship between this noise 
and performance of the steer- 
ing, ‘‘Hiss’’ may be expected 
when steering wheel is at end 
of travel or when slowly turn- 


ing at standstill, 


Remove hoses and remove re- 
stricting object or replace 
hose, 


Remove gear from car for dis- 
assembly and inspection of ring 
and housing bore, 


Remove gear from car for dis- 
assembly and replace seals, 


Replace valve, 


Replace valve, see Note 15, 


Tighten belt, 
Fill reservoir, 


Locate source of leak and cor- 
rect. Bleed system, 


Correct as necessary. 


Remove burrs or dirt or 
replace, 


Tighten, 
Correct, 


Replace part. 


Lap away light scoring, Re- 
place heavily scored parts, 


Install properly, 


Free-up by removing burrs, 
varnish or dirt, 


Do not replace valve unless 
‘‘hiss’’ is extremely objection- 
able, Slight ‘‘hiss’’ is normal 
and in no way affects steering. 
A replacement valve will also 
exhibit slight noise and is not 
always a cure for the objec- 
tion, Investigate clearance 
around flexible coupling 
screws, Be sure steering shaft 
and gear are aligned so flexi- 
ble coupling rotates in a flat 
plane and is not distorted as 
shaft rotates. Any metal-to- 
metal contact through flexible 
coupling will transmit valve 
“‘hiss’’ into car, 
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23. Correcting Excessive Rotational 
Lash on Tilt and Telescoping 
Wheel (On Car) 


Excessive rotational lash in the tilt column 
spherical joint results in a loose steering feel, 
a ‘“‘chucking’’ noise, or rattle from the tilt head 
area while driving over certain road surfaces. 


The excessive lash can be corrected by instal- 
ling special shims between the centering sphere 
halves. 


The shims, resembling cross section of center- 
ing sphere, are available from servicing Parts 
Warehouses in a kit. This kit includes one .005 
inch shim and two .010 inch shims for spacing 
between spherical halves from .005 inch to .025 
inch. 


One or more shims may be used as required, 
depending on the amount of lash. See Note 24 
when installing shims to correct excessive rota- 
tional lash. 


24. Tilt and Telescope Column 
(Fig. 9-48) 


NOTE: Extreme care must be taken when 
working on the column as certain parts of the 
assembly are fragile and can be damaged if not 
handled carefully. 


a. Disassembly 


1, Remove steering column as described in 
Note 18a, 


2. Position steering column in Holding Fixture, 
J-22573, Fig. 9-42. 


3. Remove steering wheel as described in 
Note 17a. 


4, Remove wire clip and protector. 


5. Remove tilt release lever and signal switch 
lever. 


6. Remove cap from hazard warning switch 
knob. 


7. Push in on hazard warning knob and remove 
screw and knob. 


8. Remove actuator cover using Actuator Cover 
Remover, J-22598, and Slide Hammer, J-6125, 
Fig. 9-49. Carefully drive outward with slide 
hammer to remove cover. 


9. Position horn contact carrier assembly so 
that C-ring flat faces horizontal, Remove C-ring 


ACTUATOR COVER 
REMOVER J-22598 


SLIDE HAMMER 
J-6125 


Fig. 9-49 Removing Actuator Cover 


using Carrier and Spring Compressor, J-22191, 
making certain that half-socket shaped portion of 
tool contacts inner shoulder of horn contact car- 
rier assembly and allows access to C-ring, Fig. 
9-50. Steady tool with hand and turn screw just 
enough to free C-ring and remove C-ring. 


10. Remove Carrier and Spring Compressor, 
J-22191. 


11, Remove horn contact carrier assembly. 


12, Remove upper bearing spring. 


CARRIER AND SPRING 
COMPRESSOR J-22191 


Fig. 9-50 Removing and Installing C-Ring 
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13. Remove signal switch and hazard warning 
switch screws. 


14. Lift signal switch off bearing housing. Al- 
low switches to hang by wires for later removal. 


15, Install release lever and place column in 
full UP position. Using a large screwdriver, en- 
gage screwdriver in slot in tilt spring retainer 
and, pushing inward, turn retainer 1/8 turn coun- 
terclockwise until ears on retainer line up with 
grooves in housing and remove retainer, 


16. Remove tilt spring and guide from housing, 


17. Remove two pivot pins from support as- 
sembly using Pivot Pin Adapter, J-21854, along 
with Screw, J-21179-5, nut and washer. Thread 
nut on special hardened step screw, insert flat 
washer, and insert screw through flat end of 
Adapter. Thread. bolt into tapped hole in pivot 
pin so open side of adapter faces shift bowl, Fig. 
9-51. Make certain that hole in flat end of Re- 
mover Tool is centered over pivot pin. To pull 
pivot pin, hold bolt from rotating with one wrench 
while turning nut off screw with second wrench. 


18. Lift tilt release lever and disengage lock 
shoes, Remove bearing housing. Allow bearing 
housing to hang with signal switches, 


19. Gently push steering shaft sufficiently to 
remove retaining ring, washer, spring and plastic 
tolerance ring at the lower end of steering shaft. 


20. Remove steering shaft from upper end of 
steering column, 


21, Remove spring and stop spring by pushing 
stop spring from either side with a narrow bladed 
screwdriver. Spring will follow. 


22. Hold hand over open end of upper shaft to 


PIVOT PIN 
ADAPTER 
J-21854 


SCREW J-21179-5 


Fig. 9-51 Removing Pivot Pins 


prevent dropping locking rod when removing upper 
shaft. Turn upper shaft on a right angle to center 
line of lower shaft (90°), align flats on centering 
sphere with lower shaft coupling and remove 
upper shaft with sphere. Separate locking rod 
from upper shaft. 


23. Hold yoke, shaft and sphere assembly with 
sphere up. Remove two-piece centering sphere 
from upper yoke by rotating sphere so flats align 
with yoke coupling, then remove sphere. Hold 
hand over upper yoke and rotate so it is in upright 
position. Separate upper shaft and locking wedge. 


24, Remove four support screws and support 
assembly. 


25. Remove shift tube retaining ring and thrust 
washer. 


26. Remove lower bearing adapter from jacket 
by depressing plastic fingers one at a time and 
pulling out lower end. 


27. Remove two screws and remove neutral- 
safety switch from jacket. 


28. Install Shift Tube Remover, J-22551, with 
blade on tool in notch in shift tube beneath the 
bowl key and with sleeve of tool engaging upper 
end of shift tube with notch on sleeve in line with 
bowl key. Align shift tube so that lower shift 
lever will not bind in T slot at bottom of jacket 
and press shift tube out of shift bowl by turning 
nut on Shift Tube Remover, Fig. 9-52. Do not 
hammer on shift tube to remove it. 


NOTE: If shift tube remover does not com- 
pletely remove shift tube, remove hooked por- 
tion of tool and, using tool sleeve, tap shift 
tube out. 


Fig. 9-52 Removing Shift Tube 
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CAUTION: Exercise extreme care in driving 
tube out if this procedure is necessary. 


29. Remove shift tube from lower end of jacket. 


30. Remove lock plate by sliding it out of 
jacket notches and tipping it down toward bowl 
hub at 12 o'clock position and under jacket 


opening. 


31, Remove bowl from jacket. Remove signal 
switch and wires from bow] and bearing housing 
if not previously removed. 


32. Support shift bowl and drive shift lever 
pivot pin from shift bowl and remove shift lever 
and wave washer. 


33. If necessary, remove shift lever spring 
from bowl pocket by winding spring up with pliers 
and pulling out. 


34. Wedge shoes inward with a block between 
the top of the shoes and the bearing housing and, 
using Pin Remover, J-22635, through slot in op- 
posite side of housing, with flat on tool over 
shoulder next to pin drive release lever pin out of 
bearing housing, Fig. 9-53. Remove Pin Re- 
mover, J-22635, and remove release lever and 
spring. 

35. Using Pin Remover, J-22635, drive out 


lock shoe pin. Carefully remove Pin Remover 
and remove lock shoes and springs. 


36. Mesh cover may be removed from jacket 
by running the back of a knife blade between the 
overlap of fabric and then unwrapping the cover. 


b. Inspection 


1, Inspect all bearings for wear, roughness, 
and binding. Replace as required. 


2. Inspect centering sphere for nicks, damage, 
and wear, If damage is evident, check shaft 
couplings for nicks, burrs, and rough spots. 


3. Inspect bearing surfaces of upper shaft for 
brinelling nicks, scratches and wear. 


4, Inspect rubber bumpers, making certain they 
are not torn or damaged. 


5. Inspect telescoping mechanism for wear in 
key way. 


6. Inspect all threads and splines for damage. 


7. Inspect locking rod for straightness. 


oo 


. Inspect shift bowl for cracks. 


9. Inspect steering shaft, shift tube and jacket 


PIN REMOVER 
J-22635 


Fig. 9-53 Removing Release Mechanism 


for signs of damage. Pay particular attention to 
mesh area of jacket and plastic joints in shift tube 
and steering shaft. 


10. Inspect all other parts for damage and 
wear. Replace if necessary. 


c. Assembly 


1. Apply a thin coat of lithium base (bal! joint) 
grease to all friction surfaces, 


2. If removed, wrap mesh cover around column 
and secure with electrical or friction tape. 


3. Using Pin Remover, J-22635, to line up 
shoes, install lock shoe springs and lock shoes in 
bearing housing and retain with pin. 


NOTE: With tilt lever opening in housing on 
left side, and shoes facing up, the four slot 
shoe is on the left. 


4, Wedge shoes inward with a block between 
the top of the shoes and the bearing housing, in- 
stall spring, release lever and pin in bearing 
housing. Remove block from shoes. 


5. Install new shift lever spring in pocket of 
shift bowl if removed. 


6. Support shift bowl and install shift lever and 
wave washer securing them with pin. Wave wash- 
er should be positioned on top of shift lever. 


— 
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7. Install signal switch wire harness and con- 
nector through the bearing housing and shift bowl, 
Fig. 9-57. 


8. Slide bowl into jacket, 


10. Install wave washer and lock plate. Work 
lock plate into notches in jacket by tipping lock 
plate toward bowl hub at 12 o’clock position and 
under jacket opening. Slide lock plate into notches 
in jacket. 


10. Carefully install shift tube in lower end of 
jacket. Align keyway in tube with key in bowl and 
lower shift lever with T slot in jacket, 


11, Install Shift Tube Installer, J-22549, align- 
ing flat on lower portion of tool with keyway in 
tube and insert tool into tube. Turn tool so that 
lower portion of tool catches under indented por- 
tion of shift tube at keyway. Keeping lower shift 
lever lined up with T slot, turn nut on top of 
J-22549, Fig. 9-54, until shift tube bottoms on 
bowl. Check to make sure that neutral-safety 
switch hole in shift tube lines up with slot in 
jacket and that lower shift lever has clearance in 
jacket. Do not push or tap on end of shift tube. 
Remove Shift Tube Installer. 


12. Install thrust washer and retaining ring on 
shift tube, pulling shift bowl upward to compress 
wave washer. {ff retaining ring cannot be in- 
stalled, adjust position of shift tube with Shift 
Tube Installer, J-22549. 


13, Install support aligning V in support with 


V notch in jacket and secure with four screws, 
Tighten screws to 50 inch-pounds. 


SHIFT TUBE 
INSTALLER J-22549 


Fig. 9-54 Installing Shift Tube 


14. Align plastic fingers on lower bearing 
adapter with holes in jacket and install adapter. 
Shift tube should pilot in adapter. 


15. Install neutral safety switch, securing it 
to jacket with two screws. 


NOTE: Do not substitute screws or inter- 
ference with shift tube may result. 


16. Position locking wedge in upper steering 
shaft, Fig. 9-55, align with keyway and slide 
upper shaft into upper yoke from below. 


17. Install sphere and wave washer removed 
during disassembly in upper yoke. 


NOTE: If shims are being used to correct 
excessive rotational lash, wave washer must be 
discarded. 


18. Rotate centering sphere so that lower 
steering shaft can be installed over flats on 
sphere (approximately 90° from center line of 
upper shaft), Then install lower shaft coupling 
over the sphere, Make sure that slash mark on 
end of upper shaft lines up with flat on splined 
end of lower shaft. 


19, Turn upper shaft slightly from center line 
of lower shaft and insert one end of spring into 
lower shaft coupling. Place stop spring over 
spring. Using a narrow bladed screwdriver, com- 
press spring with screwdriver and slide stop 
spring in so that it seats in upper yoke, Fig, 9-56. 


20, Install steering shaft assembly in shift tube 
from upper end. Carefully guide shaft through 


shift tube, lower seal and bear ing, 


21. Install lower bearing spring, plastic tol- 
erance ring and retaining ring on lower steering 


UPPER YOKE 


LOCKING WEDGE 


UPPER SHAFT 


Fig. 9-55 Installing Locking Wedge and Upper Shaft 
Into Upper Yoke 
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SPRING 


\ 


CENTERING 
SPHERE 


Fig. 9-56 Installing Spring and Stop Spring 
in Steering Shaft 
shaft. If any of the following parts in the column 
have been replaced, replace the tolerance ring. 


a. Steering shaft assembly. 

b, Adapter assembly. 

c. Jacket, 

d. Support or bearing housing. 


22. If tolerance ring is to be replaced, proceed 
as follows: 


a. Install tolerance adjuster sleeves on steering 
shaft, 


b. Turn inner sleeve until the outer adjuster is 
finger tight and there is no lash in steering shaft. 


CAUTION: Do not overtighten or steering 
shaft will be damaged. 


c. Back off inner sleeve 1/8 to 1/4 turn, 


d. Using a hot iron fuse the sleeves together 
in three places equally spaced approximately 
1/8 inch wide. 


23. Install tilt release lever and, holding lock 
shoes in disengaged position, assemble bearing 
housing over steering shaft until pivot pin holes 
line up. Use care not to knock bearing balls out 
of bearing housing. Install inner bearing race 
and retainer. 


24, Install pivot pins by tapping them in witha 
plastic mallet. The column must be supported 
to prevent any bending forces on the collapse 
area, 


BLACK/ YELLOW BLUE 


PURPLE BLACK/BLUE 
BLACK 
BLANK 


BROWN 


DIRECTIONAL 
SIGNAL 


CONNECTOR 
ORANGE/BLACK 


BLACK/WHITE HAZARD WARNING 


CONNECTOR 
WIRE END OF CONNECTORS 


Fig. 9-57 Signal Wire Placement in Connector 


25, Place housing in full UP position and in- 
stall tilt spring, spring guide and retainer. Using 
a large screwdriver, engage slot in retainer, 
aligning ears on retainer with slot in housing, 
push retainer in and turn 1/8 turn clockwise to 
retain it. 


26. Install signal switch and hazard warning 
switch and secure with five screws. Tighten 
screws to 35 inch-pounds. 


27, Install bearing race and seat. 


NOTE: When performing steps 28 through 
30, location references are based upon keyway 
in upper yoke being the uppermost position. 


28. Install upper bearing spring so that upper 
end of upper bearing spring is positioned to the 
left and within one-half inch of keyway on upper 
yoke. 


29, Install horn contact carrier assembly over 
upper shaft so that snap ring tab seat on carrier 
is aligned with keyway in upper yoke. 


30. Install Carrier and Spring Compressor, 
J-22191, on column so that half socket shaped 
portion of tool contacts inner shoulder of horn 
contact carrier assembly on left side. Turn 
screw just enough to allow installation of C-ring 
and install C-ring from right side so that it 
engages tab seat in horn contact carrier assem- 
bly, Fig. 9-50. 


31. Remove Carrier and Spring Compressor, 
J-22191, from column. 


————— TOO 
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32. Remove tilt lever. 


33, Position actuator cover on actuator housing 
so that key in cover is aligned with keyway in 
ACTUATOR COVER housing, 

INSTALLER, J-21853 


34, Install actuator cover on housing using 
Actuator Cover Installer, J-21853, Fig. 9-58. 
Support steering column in the bowl area so that 
it is not damaged when the cover is driven on. 
Tap lightly. Push hazard warning switch operating 
pin so that it will not be damaged by the cover. 


35. Install tilt lever and turn signal lever 
through holes in actuator cover. 


36. Install hazard warning knob with one screw. 
Tighten screw to 8 inch-pounds. Snap cap on 
Switch, 


37. Install steering wheel as described in 
Note 17b. 


Fig. 9-58 Installing Actuator Cover : 
38, Install steering column as described in 


Note 18b. 


TILT AND TELESCOPE WHEEL DIAGNOSIS CHART 


Condition Correction 


Poor return of steering. Center steering column 
assembly. 


Steering shaft to jacket 
misalignment. 


Worn or damaged upper shaft 
bearings. 


Replace actuator housing. 


Steering wheel loose on shaft. Jacket damaged at upper end. Replace jacket. 


Steering wheel nut loose. Tighten nut to 35 foot-pounds. 


Tilt and Telescope wheel in- 
operative or slow to return to 
“fup’’ position. 


Tilt spring weak or broken. Install new spring as 


necessary. 


Pivot pins binding or seized. Install new pivot pins. 


Lock shoes seized. 


Install new lock shoe spring. 


Lubricate lock shoe pivot pins. 


Install new actuator housing. 


Outside air, dust, or engine 
noise being transmitted up 
steering column. 


Mispositioned or worn seal. Install new seat and seal in 
lower end of shift tube. Lubri- 
cate center of seal before 


installing. 
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Turn signal does not operate 
properly or fails to cancel. | 


TILT AND TELESCOPE WHEEL DIAGNOSIS CHART (Cont’d.) 


Horn inoperative. 


Horn blows continuously. 


Horn blows when signal lever 
is moved. 


Insufficient release travel or 
rough operation of shift lever. 


Excessive shift lever effort. 


Leads disconnected at horn 
upper contact assembly. 


Defective clip and spring as- 
sembly at turn signal housing 
assembly or defective horn 
wire. 


chassis wiring harness. 


Contact worn down. 


Short in horn button switch 
assembly. 


Short in horn button switch 
assembly lead. 


Contact plate or horn upper 
contact assembly shorts on re- 
verse side of steering wheel 
hub because it is mispositioned 
or insulated portion is 
cracked. 


Horn upper contact assembly 
mispositioned and shorts 
against wheel skirt. 


Tang on turn signal housing 
assembly does not engage turn 
signal actuator shaft because 
pivot is mispositioned or tang 
is broken, 


Defective turn signal switch. 


Bent or broken detent spring 
in actuator yoke. 


Damaged actuator yoke. 


Turn signal cancelling pins 
broken on horn contact carrier 
assembly. 


Broken, damaged, or improp- 
erly installed shift lever 
spring. 


Steering column mis-aligned. 


Horn wire not connected to 


Condition Cause Correction 


Connect leads. 


Replace 
assembly. 


turn signal housing 


Connect horn wire. 


Replace 
assembly. 


upper contact 


Replace button or contact 
assembly. 


Repair lead or replace contact 
assembly. 


Remove wheel and _ position 
upper contact assembly on hub. 
Replace upper contact assem- 
bly if insulated portion is 
cracked, 


Remove wheel and position on 
horn contact carrier assembly. 


Remove actuator cover and 
engage. Replace turn signal 
housing assembly if tang is 
broken. 


Install new switch. 


Install new spring. 


Replace yoke. 


Install new horn contact car- 
rier assembly. 


Install spring properly or in- 
stall new spring. 


Align 
properly. 


steering column 


9-46 


——————— 


STEERING 


(644) 
OO 


Excessive shift lever effort 
(Cont’d.) 


Shift lever loose. 


” 


Shift tube ‘‘squaw! when 


shift lever is moved. 


Steering wheel loose in every 
other tilt position. 


Steering wheel fails to return 
freely to top tilt position. 


Noticeable rotational looseness 
in steering wheel especially 
on rough roads, causing thump 
or rattle, 


Locking lever fails to lock or 
unlock wheel. 


Loud noise when wheel is 
telescoped. 


Turn signal lever loose. No 
detent position. 


Lack of lubricant or dirt at 
lower end of shift tube. 


Shift tube damaged or worn. 


Jacket damaged. 


Wave washer mispositioned. 


Lever pivot pin loose. 


Lack of lubricant at lower end 
of shift tube. 


If loose at top, center and -10 
degrees (two positions below 
center), right shoe is faulty. 
At remaining positions, left 
shoe is faulty. 


Pivot pins are bound up. 


Wheel tilt spring is defective. 


Excessive lash 


sphere. 


in centering 


Improper adjustment of flange 
and screw assembly. 


Locking rod too short or 


missing. 


Flange and screw assembly too 
short. 


Bumpers cut or missing. 


Turn signal yoke and pivot 
shaft loose. 


Clean and lubricate as neces- 
sary. Install new O-ring. 


Install new shift tube. 

Replace jacket. 

Remove lever and position 
wave washer. 

Install new pivot pin. 


Lubricate as necessary and 
install new O-ring. 


Install new pivot pin and shoe 
on affected shoe. 


Remove pivot pins and check 
holes for burrs. 


Remove spring and install new 
Spring. 


Install centering sphere shims 
as required. Wave washer 
should not be used if shims 
are installed. 


Adjust flange and screw as- 
sembly and locking lever for 
proper adjustment. 

Install new locking rod. 


Install new flange and screw 
assembly. 


Replace bumpers. 


Replace 
assembly. 


turn signal housing 
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FLEETWOOD ELDORADO STEERING 


PITMAN 
ARM 


DRAG LINK 


ADJUSTER 


TUBE SHOCK ABSORBER 


Fig. 9-59 Steering Linkage (693) 


The service information that follows pertains 
only to the Fleetwood Eldorado. All other de- 
scription, service procedures and recommenda- 
tions for the Fleetwood Eldorado are the same as 
those for the standard car as given in the first 
part of this section. 


Steering Linkage (693) 


The steering linkage on the 693, Fig. 9-59, 
consists of a pitman arm, idler arm, two tie rod 
assemblies, a one piece forged steel drag link, 
and a shock absorber. The pitman arm connects 
the left side of the drag link to the steering gear 
and the idler arm connects the right side of the 
drag link to the frame. The shock absorber con- 
nects the drag link to the frame in such a manner 
as to dampen vibrations in the linkage, The tie 
rods serve as connecting links between the drag 
link and the steering arms. Tie rod ends should 
be checked for looseness and damaged seals. 
Loose tie rod ends must be replaced as a unit. 
Tie rod seals are replaceable and any damaged 
seals should be replaced, 


25. Steering Gear (693) 


a, Removal 


1, Disconnect pressure and return lines hoses 
at rear of pump reservoir. Cap pump fittings to 
prevent drainage of fluid from pump. Also, cap 
or tape hose fittings. On cars equipped with a 
steering pump cooler, disconnect return hose at 
cooler. 


2. Raise front end of car and place on jack 
stands. 


3. Remove cotter pin and nut at pitman arm. 


4. Disconnect pitman arm from drag link using 
Puller, J-22292. 


5. Remove two bolts holding flexible coupling 
together. 


6. Remove three screws that hold steering gear 
to frame side rail, move steering gear forward 
and downward out of car. 


7. Working on bench remove pitman shaft nut 
and lock washer and remove pitman arm from 
pitman shaft using Pitman Arm Puller, J-9172. 


b. Installation 


1, Place pitman arm on pitman shaft and install 
lock washer and nut on pitman shaft. Tighten nut 
to 140 foot-pounds. 


2. Position steering gear on car and secure to 
frame side rail with three screws and flat 
washers, Tighten screws to 60 foot-pounds, 


3. Install bolts that hold flexible coupling to- 
gether. Tighten bolts to 18 foot-pounds. 


4, Install drag link to pitman arm and secure 
with nut and cotter pin. Tighten nut to 40 foot- 
pounds before installing cotter pin. 
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5. Connect pressure and return hoses at pump 
or oil cooler. Tighten all threaded fittings to 25 
foot-pounds. 


6. Check fluid level and bleed hydraulic system 
as described in Note 1. 


26. Lower Steering Shaft (Fig. 9-60) 


a. Removal 


1. Remove two bolts holding flexible coupling 
together. 


2. Remove screw holding flexible coupling to 
steering gear and shift portion of flexible coupling 
on gear away from flange on shaft. 


3. Disengage flange on shaft from flexible 
coupling. 


4. Remove screw securing universal joint to 
steering shaft. 


5. Remove lower steering shaft from steering 
column. 


6. Remove flexible coupling from _ steering 
gear. 


7. Remove screw securing universal joint to 
shaft and remove universal from shaft. 


b. Installation 


1. Position universal joint on lower shaft with 
flat of shaft in line with split in joint. Secure with 
screw tightening it to 60 foot-pounds. 


2. Position flexible coupling on steering gear 
with large pin on coupling at top. 


3. Install shaft assembly on car with universal 
joint engaging steering column shaft. Align split 


FLEXIBLE COUPLING 


in universal joint with flat on steering column 
shaft. 


4, Engage flexible coupling with flange on shaft 
and install two bolts that hold coupling together. 
Tighten bolts to 18 foot-pounds. 


5. Secure universal joint to steering column 
with one screw. Tighten screw to 60 foot-pounds. 


6. Secure flexible coupling to steering gear 
with screw. Tighten screw to 18 foot-pounds. 


27. Steering Linkage Removal, 
Disassembly, Assembly, and 
Installation (693 Only) 


a. Removal 
1. Remove front wheels. 


2. Remove cotter pins and nuts from outer tie 
rod pivots at steering arms. 


3. Remove tie rod pivots from steering arms 
using Tie Rod End Puller, J-21930. 


4. Remove bolt securing shock absorber to 
bracket on frame. 


5. Remove cotter pins and nuts from pitman 
arm and idler arm pivots on drag link. 


6. Remove idler and pitman arm pivots from 
drag link using Puller, J-22292. 


7. Remove linkage from car, 


8. Remove bolt and lock nut securing idler arm 
to frame and remove idler arm from car. 


b. Disassembly 


1, Remove cotter pins and nuts from inner tie 
rod pivots. 


LOWER SHAFT UNIVERSAL 
JOINT 


Fig. 9-60 Lower Steering Shaft (693) 
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2. Remove tie rods using Tie Rod End Puller, 
J-21930. 


3. Remove tie rod outer pivots by loosening 
nuts on outer clamp bolts and unscrewing tie rod 
outer pivots from adjuster tube. 


4, Loosen nuts on inner clamp bolts and un- 
screw tie rod inner pivots from adjuster tubes. 


5. Remove bolts securing shock absorber to 
brackets on drag link and remove shock absorber 
and spacer. 


c. Assembly 


1. Position shock absorber and spacer to 
brackets on drag link. Spacer should be posi- 
tioned between shock absorber attachment and 
upper part of bracket. 


2. Attach shock absorber to bracket with bolt 
and tighten all bracket bolts to 15 foot-pounds. 


3. Lubricate adjuster tube with chassis lubri- 
cant, install adjuster tubes and clamps on tie rod 
inner pivots. 


4. Thread tie rod outer pivots into adjuster 
tubes. 


NOTE: An equal amount of thread should be 
exposed on both ends of the adjuster tubes. 


5. Install both tie rods on drag link, tighten 
nuts to 40 foot-pounds and install cotter pins. 


d. Installation 


1. Install idler arm on frame with bolt and lock 
nut. Tighten bolt to 95 foot-pounds. 


2. Install drag link on pitman arm and idler 
arm pivots and tighten pivot nuts to 40 foot- 
pounds. Install cotter pins. 


3. Install tie rod outer pivots to steering 
knuckles and tighten nuts to 40 foot-pounds, In- 
stall cotter pins. 


4. Install shock absorber to frame bracket, 
tighten bolt to 15 foot-pounds. 


5. Install front wheels on car. 


6. Adjust alignment as described in Section 3, 
Note 33. 


28. Tie Rod End Seal Replacement 
1. Raise front of car and place on jack stands. 


2. If replacing outer tie rod end seal, remove 
front wheel. 


3. Remove cotter pin and nut from tie rod 
pivot. 


4. Remove tie rod end pivot from steering arm 
using Tie Rod End Puller, J-21930, on outer ends 
or from drag link using Puller, J-22292, on inner 
ends. 

5. Pry old seal off tie rod pivot. 

6. Wipe tie rod end pivot clean. 

7. Position new seal on tie rod pivot. Using 
Seal Installer, J-21150-1, drive flange of seal 


over seat on pivot. 


8. Position tie rod end to steering arm or drag 
link and install nut. Tighten nut to 40 foot-pounds. 


9. Secure pivot nut with cotter pin. 

10. Remove service plug from tie rod pivot. 

11. Using Spherical Joint Repacking Gun, 
J-9280, repack tie rod end until grease is ex- 
pelled at lip of seal. 


12. Install service plug in tie rod pivot. 


13. If outer pivot seals were replaced, install 
front wheel. 


14, Remove jack stands and lower car. 
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TORQUE SPECIFICATIONS 


Material 


Number Foot- Pounds 


Application 


280M Mounting Bracket to Pump Screw 


Special Pump Pressure Unions 

286M Pump Pulley Nut 

260M Pump Mounting Bracket to Engine Screw 
260M Flexible Coupling Upper Clamp Screw 

280M Flexible Coupling Lower Clamp Screw 

286M Flexible Coupling Nut (693) 

286M Flexible Coupling Nut (693) 

300M Universal Joint Clamp Bolt (693) 

Special Rack-Piston End Plug 

Special Rack-Piston Ball Guide Clamp Screw 

280M Steering Gear Side Cover Screws 

300M Steering Gear to Frame Screw 

Special Steering Gear Adjuster Lock Nut 

Special Pitman Shaft Nut 

Special Pitman Arm to Drag Link Nut 

Special Idler Arm to Drag Link Nut 

Special Inner Tie Rod Pivot to Drag Link Nut 

280M Idler Arm to Frame Screw 

Special Tie Rod Adjuster Clamp Nut 

Special Tie Rod Pivot to Steering Arm Nut 

Special Upper Clamp to Steering Column Screw 
Special Lower Clamp to Steering Column Screw 
Special Lower Clamp to Cowl Screw 

Special Upper Clamp to Dash Panel Screw 

301M Steering Wheel Nut (Standard Wheel) 

286M Steering Wheel Nut (Tilt and Telescope Wheel) 
280M Idler Arm to Frame Bolt (693) 

280M Shock Absorber to Frame or Bracket Bolts (693) 
300M Shock Absorber Bracket to Drag Link Bolt (693) 


Inch-Pounds | 


Turn Signal Lever Screw 
Hazard Warning Knob Screw 


Special Tilt and Telescope Support Screws #12-28 50 


NOTE: Refer to back of Manual, Page 16-1, for bolt and nut markings and classification. 
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J-7754 
J-6657 
J-21930 
J-22292 
J-22635 
J-21883 
J-5188 
J-7539 
J-9172 
J-7316 
J-22191 
J-5176-01 
J-22616 
J-6217 
J-4880 
J-2625 
J-7624 
J-22569 
J-6219 


STEERING 


SPECIAL TOOLS 


Fig. 9-61 


Pitman Shaft Braden Remover 
Tie Rod End Puller 

Tie Rod End Puller 

Pin Remover 

Pump Pulley Puller 

Adjuster Plug Seal Installer 
Rack-Piston Arbor 

Pitman Arm Puller 

Belt Tension Gage 

Carrier and Spring Compressor 
Pressure Testing Gage Assembly 
Pump Shaft Oil Seal Protector 
Valve Connector Seat Installer 
Snap Ring Pliers 

Slide Hammer 

Spanner Wrench 

Snap Ring Remover 

Pitman Shaft Seal Installer 


Special Tools 


J-22407 
J-4245 
J-6221 


J-21179-5 
J-21854 
J-7728 
J-7576 
J-22572 
J-8092 
J-22598 
J-6222 
J-1859-02 
J-8990 
J-22549 
J-22551 
J-21853 
J-22573 
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Pitman Shaft Bearing Installer 

Snap Ring Pliers 

Adjuster Plug Bearing Remover 
and Installer 

Hardened Step Screw 

Pivot Pin Adapter 

Pump Shaft Oil Seal Installer 

Rack-Piston Seal Protector 

Bearing Installer 

Universal Handle 

Actuator Cover Remover 

Adjuster Plug Seal Protector 

Steering Wheel Puller 

Steering Linkage Puller 

Shift Tube Installer 

Shift Tube Remover 

Actuator Cover Installer 

Steering Column Holding Fixture 
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GENERAL DESCRIPTION 


Wheels 


Welded steel wheels are used on all 1967 
Cadillac cars, 15 inches in diameter, with 6 inch 
flange type rims. 


The wheel bolt circle diameter is 5 inches, the 
hub bore diameter, 3.0685 inches maximum, Five- 
1/2 inch diameter studs are used to mount the 
wheel. All wheel mounting studs have right hand 
threads. On all body styles except the Fleetwood 
Eldorado, the spider section of the wheel is re- 
versed to accommodate deep formed wheel discs. 
The Eldorado wheel is deep dished with a dis- 
tinctive design. 


Wheels used on the Fleetwood Seventy-Five 
Sedan, and Limousine, and Commercial Chassis 


are the same as those used on all 1967 Cadillac 
cars except the Fleetwood Eldorado. However, 
they are riveted together and are of heavier 
stock thickness, 


Tires 


Black sidewall tires are provided as standard 
equipment on all 1967 Cadillac cars. White side- 
wall tires are optional. 


Tires on the Fleetwood Eldorado must be 
mounted and de-mounted with the inner side of the 
wheel facing upward on the wheel mounting stand, 
due to the deep dish design of the wheel. Special 
adapters for tire mounting equipment may be 
required to perform this work. 


SERVICE INFORMATION 


1. Emergency Wheel Changing 
a. Removal 
CAUTION: On cars equipped with a Con- 
trolled Differential, do not jack one rear wheel 


off ground with engine running. 


1, If at all possible, park car on level ground, 
off the highway. 


2. Place transmission lever in PARK position 
and set parking brake, 


3, Remove jack components and spare tire 
from luggage compartment (Fig. 10-1 standard 


cars and Fig, 10-2 Fleetwood Elidorado). 
4, Install rack bar in jack base. 


5. Block the wheel diagonally opposite the wheel 
to be removed. 


6. When lifting front end of standard car, po- 
sition jack as shown in Fig. 10-3. Engage cross- 
member at siderail with jack hook. When lifting 
rear end of standard car, engage jack hook in hole 
in frame. 


a. When lifting front or rear end of Fleetwood 
Eldorado, position jack as shown in Fig. 10-4, 
Engage tab at bumper seam with hole in jack hook, 


3 


WING NUTP =u 


See 


CONVERTIBLE AND FLEETWOOD 
SEVENTY-FIVE ONLY. 


Fig. 10-1 Spare Tire and Jack Components (Except 693) 
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"JACK BAS 


TOOL PACK 


Fig. 10-2 Spare Tire and Jack Components 
(693 Only) 


7. Raise jack until snug and reposition base so 
that rack bar is approximately vertical. (On 
slopes, shift the jack base in the downhill direc- 
tion until the rack bar is positioned vertically or 
pointing slightly uphill.) 


8, Use tip of jack handle to remove wheel disc, 
Rear wheel opening covers on cars so equipped, 
are removed by turning the locking rod tab lo- 
cated on the center lower edge of the covers, 
Place jack handle on locking rod tab (handle 
pointing rearward on left side or forward on right 


AT SIDERAIL 


side), Then rotate handle outward to loosen lock- 
ing rod. Tip cover outward at the top while rais- 
ing up and away from the mounting hooks, 


9. Loosen wheel nuts 1/2 turn counterclockwise. 


10, Jack car until tire is off ground, remove 
wheel mounting nuts, and lift wheel off hub. 


b. Installation 


1, Place wheel on hub and tighten wheel mount- 
ing nuts finger tight. 


2. Lower car and remove jack. 


3. Tighten wheel mounting nuts securely with 
jack handle. 


4. Use rubber covered portion of jack handle to 
install wheel disc, 


5. Standard car only - If rear wheelshield was 
removed, tip shield outward at the top while push- 
ing down and inward toward the mounting hooks, 
Place jack handle on locking rod tab (handle 
pointing forward on left side or rearward on right 
side), then rotate handle outward to tighten locking 
rod, 

NOTE: Jacking instructions for commercial 
vehicles are printed on the jack storage box. 
Wheel changing instructions, as previously de- 
scribed, also apply to commercial vehicles, 


ENGAGE 
FRAME HOLE 


Fig. 10-3 Jack Position - Front and Rear Bumper (Except 693) 
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ENGAGE TAB AT BUMPER SEAM 
WITH HOLF IN JACK HOOK 


Fig. 10-4 Jack Position - Front and Rear Bumper (693 Only) 


2. Tires 


a. Tire Pressure 


Tire pressures indicated in the Tire Data Chart 
are for tires at a stabilized temperature of 72°F. 
It takes approximately three hours exposure (out 
of sun) before tire pressure has stabilized, as it 
takes this long for temperature of air inside tire 
to equalize with temperature of air outside tire. 


Recommended tire pressures and ply ratings 
for the various size tires used on 1967 Cadillac 
cars are listed in Fig. 10-5. 


All tires, including the spare, should be checked 
at least once a month, and proper tire pressures 
should be maintained. Tire pressure should al- 
ways be checked when tires are cold, never after 
a high speed trip. Heat developed from fast driv- 
ing or frem hot pavement increases pressure, 
which decreases again when tires cool. 


After checking tires, the valve stem caps should 
be reinstalled. These caps are essential in keep- 
ing dirt out of the valves and in reducing the 
possibility of slow leaks. 


Overinflation reduces the deflection from nor- 
mal and causes the tire to wear in the center of 
the tread. Inflation pressures lower than those 


recommended will result in abnormal deflection 
of the tire and cause the tread in the shoulder 
area to wipe and scuff on the road. 


b. Tire Rotation 


It is recommended that tires be rotated every 
6,000 miles on all 1967 Cadillacs. If abnormal 
tire wear should occur, the condition causing the 
problem should be determined immediately and 
corrected, Tire rotation may be a part of this 
correction, When necessary, tires should be ro- 
tated according to the pattern shown in Fig. 10-6. 


c. Tire Noise Complaints 


Complaints of axle noise are frequently caused 
by tires rather than by differential gears or 
bearings. 


To determine whether tires are causing the 
noise, drive the car at various speeds and note 
the effect of part throttle, sudden acceleration, 
and deceleration on noise level. Axle and exhaust 
noise show definite variations under these con- 
ditions, while tire noise will remain constant. 


Tire noise may be further checked by driving 
the car over smooth pavement with the tires at 
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TIRE USAGE AND INFLATION PRESSURE TABLE 


Series and Tire Size 
9.00 x 15 
(4-Ply Rating 2-Ply) 


Calais and De Ville 
Fleetwood Sixty Special & Brougham 


8.20 x 15 
(8-Ply Rating 4-Ply) 


Fleetwood Seventy-Five 


9.00 x 15 
(4-Ply Rating 2-Ply) 


Fleetwood Eldorado 


8.90 x15 
(8-Ply Rating 6-Ply) 


Commercial Vehicle 


been driven 10 miles or more at 60-70 miles per hour. 


Standard Inflation Pressure for All Loads Inc!uding Full Rated Loads 


1 to 6 passengers plus 200 Ib. trunk load (7700 /b. load) 


Optional Inflation for Reduced Loads: 1 to 5 passengers (750 Ib. load) Front 28, Rear 28 p.s.i. 


1 to 6 passengers plus 200 Ib. trunk load (7700 /b. load) 


up to and including 7200 Ib. Gross Vehicle Weight 


Optional Inflation for Reduced Loads (6400 /b. Gross Vehicle Weight) Front 24, Rear 32 p.s.i. 


Tire Inflation pressures may increase as much as 6 pounds per square inch (p.s.i.) when tires are hot. 
For continuous high speed operation (over 75 mph) increase tire inflation pressures 4 pounds per square inch over the recommended pressures up to a 
maximum of 32 pounds per square inch-cool for 4 ply rating tires or 40 pounds per square inch-cool for 8 ply rating tires. Speeds above 75.mph are not 
recommended when the 4 pounds per square inch adjustment would require pressures greater than the maximum stated above. 

Coo! tire inflation pressure : after vehicle has been inoperative for 3 hours or more, or driven less than 1 mile. Hot tire inflation pressure: after vehicle has 


Vehicles with luggage racks do not have a vehicle load limit greater than specified in the tire inflation pressure table. 
When towing trailers, the allowable passenger and cargo load must be reduced by an amount equal to the trailer tongue load on the trailer hitch. 


Pounds per square inch (cool) 


Front 24, Rear 24 p.s.i. 
Front 25, Rear 25 p.s.i. 


1 to 9 passengers plus 200 Ib. trunk load (7550 /b. load) 


Front 28, Rear 38 p.s.i. 


Front 24, Rear 22 p.s.i. 


Front 24, Rear 40 p.s.i. 


Fig. 10-5 Tire Inflation Pressures 


normal pressure and again over the same stretch 
of road when the tires have been inflated to 50 
pounds pressure. If the noise for which the test 
is being made is caused by tires, it will be notice- 
ably decreased when the tire pressure is in- 
creased, whereas rear axle or bearing noise 
should show no change in volume. 


Thump is a noise caused when the tire moves 
over irregularities in the road or the irregulari- 
ties of a tire moving over a smooth road, It isa 


RIGHT FRONT 


RIGHT REAR 


LEFT FRONT LEFT REAR 


Fig. 10-6 Tire Rotation 


periodic vibration which may be heard with vary- 
ing degrees of loudness inside the car, 


A noisy or thumping tire usually may be singled 
out by inflating all tires to 50 pounds pressure 
and then driving the car. Deflate the tires, one at 
a time, to normal pressure. When the noise or 
thump appears, the tire just deflated is the faulty 
tire. 


d. Tire and Wheel Runout and Eccentricity 


Excessive radial or lateral runout of a wheel 
and tire together can cause tire roughness, tire 
wear, steering wheel tremor, and out of balance 
feel. To minimize these effects, tire and wheel 
runout should be checked and corrected as nec- 
essary. Proceed as follows: 


When measuring runout on tires, check them as 
soon as possible after car has been driven, to 
avoid false readings due to the tendency of tires 
to take a temporary ‘‘set’’ after standing for a 
few hours. All runout measurements should be 
made on car, 
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Use Dial Indicator, J-8001, for measuring wheel 
runout. Provide a stand similar to the one shown 
in Fig. 10-7 for supporting the dial indicator. This 
stand was made with Dial Indicator Support, 
J-6126, and part of Clutch Piston Actuator Set, 
J-4353. 


1, Raise wheel being checked, 


CAUTION: When checking runout of rear 
wheels on cars equipped with a Controlled Dif- 
ferential, raise both rear wheels off the ground. 
Otherwise, the wheel in contact with the ground 
will prevent the opposite wheel from being 
rotated, 


2. For checking total lateral runout at sidewall, 
position knob of Dial Indicator, J-8001, just above 
or below buffing rib on tire sidewall, Fig. 10-7. 
Set indicator at zero. 


3. Rotate tire and wheel assembly, note and 
record amount of runout. Mark tire sidewall 
where minimum and maximum runout occurs, 
Maximum runout as measured on the tire should 
not exceed .050 inch. 


4. For checking total radial runout at tread 
face, position knob of Dial Indicator, J-8001, in 
center of tread face, Fig. 10-8. Position knob so 
that it will be least affected by tread pattern. 
Set indicator at zero. 


5. Rotate tire and wheel assembly, note and re- 
cord amount of runout, Mark tire tread where 
minimum and maximum runout occurs, Maximum 
runout aS measured on tire should not exceed 
.050 inch. 


NOTE: If runout is excessive, but does not 


Dial Indicator § 
Support J-6126 
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Fig. 10-7 Checking Lateral Runout At Sidewall 


Se Dial Ind 


235" Support J-6126 


Fig. 10-8 Checking Radial Runout At Tread Face 


exceed .090 inch, it may be possible to reduce 
runout to an acceptable level by changing po- 
sition of wheel on studs, Before rotating tire 
and wheel, original wheel location should be 
noted by marking one wheel stud and corre- 
sponding bolt hole with a daub of paint or chalk, 


Tf runout cannot be reduced to an acceptable 
level by rotating tire and wheel around bolt circle, 
return tire and wheel assembly to original posi- 
tion on bolt circle, and check wheel runout only. 
Proceed as follows: 


Fig. 10-9 Checking Lateral Runout At 
Bead Seat (Except 693) 
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6, Set indicator at zero, and with tire and wheel 
assembly raised, check lateral wheel runout at 
bead seat by positioning Dial Indicator Extension 
on vertical face of rim bead seat (felloe band) 
Fig. 10-9, Rotate tire and wheel assembly, note 
and record amount of runout. Mark rim where 
minimum and maximum runout occurs, Maximum 
runout aS measured on rim bead seat should not 
exceed .045 inch, 


7. Check radial wheel runout at bead seat by 
positioning Dial Indicator Extension on bottom 
face of rim bead seat (90° from felloe band) Fig. 
10-10. Set indicator at zero. Rotate tire and 
wheel assembly, note and record amount or run- 
out, Mark rim where minimum and maximum 
runout occurs, Maximum runout as measured on 
rim bead seat should not exceed .035 inch. 


NOTE: When performing step 7 on the Fleet- 
wood Eldorado it will be necessary to position 
the dial indicator on the inside of the wheel as 
shown in Fig. 10-11 due to the deep dish design 
of the wheel, 


8. Rotate tire with respect to rim so that maxi- 
mum runout point of tire, as marked on tire in 
steps 3 and 5 is at minimum runout point of the 
wheel, or vice versa. This correction should be 
performed for whichever condition (lateral or 
radial) is more severe. 


NOTE: To rotate tire with respect to rim, it 
is necessary to remove tire and wheel assembly 
from car, deflate tire, break bond between bead 
seat and wheel, and then rotate tire as required. 


9, Reinstall tire and wheel assembly on brake 
drum, aligning marked wheel stud and bolt hole, 


Fig. 10-10 Checking Radial Runout At 
Bead Seat (Except 693) 


ek INDICATOR: J-8001 
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Fig. 10-11 Checking Radial Runout At 
Bead Seat (693 Only) 


10, Repeat total runout check procedures as 
described in steps 3 and 5 to make certain that 
runout is within specifications. If runout is still 
not within specifications, rotate wheel assembly 
around mounting studs as previously described. 


If proper runout for tire and wheel assembly 
cannot be obtained by performing above checks, 
and runout measurements show that wheel is 
within specifications, runout may be due to ex- 
cessive tire runout, bolt circle runout, and/or 
wheel flange runout. If wheel flange or boit circle 
is not the cause of excessive runout, it is an in- 
dication that the tire is responsible and it should 
be replaced. 


If wheel runout measurements as made on car 
are excessive, and total tire and wheel runout 
cannot be reduced by the above procedures, the 
wheels should be replaced, 


e. Wheel and Tire Balance 


Wheel, tire, and brake drum balance must be 
maintained within certain limits, otherwise wheel 
tramp and high speed shimmy may result. 


Front wheel tramp and front wheel shimmy are 
two entirely different conditions, Front wheel 
tramp, which usually occurs at high speed, is a 
condition in which a pair of wheels hop in opposite 
phase, It is caused by static unbalance of the 
wheels or drums, loose linkage in the front end, 
or improperly operating shock absorbers. 


Shimmy may occur at lower speeds, It is a 
self-excited oscillation about the steering axis of 
the front wheels, caused by dynamic unbalance of 
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the wheels or drums, loose or worn front end 
linkage, loose or worn steering gear parts, or 
faulty steering gear adjustment. Tramp and 
shimmy will be felt in the entire car, but shimmy 
can also be felt at the steering wheel. Shimmy is 
a front wheel condition entirely, whereas tramp is 
possible in either front or rear wheels, 


A wheel and tire assembly may lose its original 
balance due to normal seating-in and break-in, 
irregular tread wear, or tire repair. Consequent- 
ly, if front end instability develops, the tire and 
wheel assembly should be checked for static 
balance. In addition, check steering gear adjust- 
ment and radial runout of the wheel and tire as- 
sembly, The assembly should also be checked for 
balance whenever tires are replaced, and es- 
pecially in cases where non-standard tire equip- 
ment, such as heavier treads and heavier ply 
casings, are installed. 


f. Static Balance (Stationary Balance) 


Static balance is the equal distribution of weight 
of the wheel and tire assembly about the axis of 
rotation so that the assembly has no tendency to 
rotate by itself, Static unbalance causes the 
pounding action on the front wheels that is called 
tramp. 


Diagnosis and correction of static and dynamic 
unbalance conditions is performed on equipment 
that is available commercially. In every case, 
follow the instructions and recommendations of 
the equipment manufacturer to assure accurate 
workmanship. 


g. Dynamic Balance (Running Balance) 


Dynamic balance is the equal distribution of 
weight of wheel and tire assembly around the 
plane of rotation so that the wheel runs smoothly 
at all speeds on the axis that runs through center- 
line of wheel. Dynamic unbalance causes wheel 
wobble at high speeds. 


A wheel can be in static balance and out of 
dynamic balance, but a wheel in dynamic balance 
must also be in static balance. 


CAUTION: On-car type wheel balancers are 
not generally recommended for use on the rear 
wheels of cars equipped with the optional Con- 
trolled Differential. 


h. White Sidewall Cleaning 


All white sidewall tires on 1967 cars have a 
colored protective coating that should be removed 
from the tires before delivery of the car. In no 
case should the tires be driven more than 50 
miles before this coating is removed. 


To remove this coating, wet the tire surface 
thoroughly with warm water and allow it to soak 
for one minute then wash, using a stiff brush or 
Sponge with a stream of water playing on the tire 
surface, The coating may also be removed by 
Steam cleaning. 


Unmounted white sidewall tires should be stored 
with care, Do not place a tire with a white side- 
wall against a tire with a black sidewall because a 
chemical reaction may cause bleeding of the black 
tire and permanently discolor the white tire. 


Under no circumstances should gasoline, kero- 
sene, or any cleaning fluid containing a solvent 
derived from oil be used to clean white sidewall 
tires. Mineral oil in any form is detrimental to 
rubber. 


3. Wheel Bearings 


Tapered roller bearings are used in the front 
wheels, Fig. 10-12. With this design, the cone is 
integral with the roller assembly, 


a. Front Wheel Bearing Adjustment 


When adjusting front wheel bearings, raise front 
end of car and make sure that hub is completely 
seated on spindle, Rotate wheel assembly and 
tighten the adjusting nut to 30 foot-pounds, using a 
0-50 foot-pound torque wrench, Make certain that 
all parts are properly seated and the threads are 
free, Then back off nut one quarter turn (90°. 


If cotter pin cannot be installed in either of the 
two available holes in the spindle with nut in this 
position, loosen adjusting nut until cotter pin can 
be installed. The wheel should spin freely. 


Peen end of cotter pin over sufficiently against 
side of nut. The cotter pin must be tight after 
installation. If cotter pin can be moved with 


finger, vibration may cause it to wear and break, 
ending its protection, 


b. Front Wheel Bearing Removal 
1, Remove wheel disc. 
2, Raise front end of car. 
3. Remove wheel assembly from brake drum, 
4, Remove dust cap, cotter pin, spindle nut, 
washer, and outer cone and roller assembly, 


Fig. 10-12. 


5. Remove brake drum from steering knuckle 
spindle. 


6. Remove inner bearing grease retainer, and 
cone and roller assembly, 
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Steering Knuckle Backing Plate Support Plate 


Bearing Assembly 


Brake Drum 


Cotter Pin 


Steering Arm 
Grease Guard 


Grease Retainer 


Bearing Assembly Dust Cap 


Fig. 10-12 Front Wheel Disassembled 


NOTE: A simple tool, Fig. 10-13 may be thoroughly, replacing the complete assembly if 
made out of cold rolled steel or from an old any parts are worn, pitted, or rough, 
screwdriver to facilitate removal of the grease 
retainer, Use of this tool will prevent possible 2. Pack bearing cages with high melting point 
damage to inner bearing assembly and hub sur- grade 2 grease, Use a commercial bearing packer 
face when removing retainer, or pack bearings by hand, Force grease in at 
large end of cage until it protrudes from the 
7. Inner and outer bearing cups are a press fit small end. 
in hub, and can be removed by driving out from 
opposite side with a long punch, 3. Install outer bearing cup, using Front Hub 
Outer Bearing Cup Installer, J-8457, and Handle, 
NOTE: Discolored stripes on bearing races J-8092, Use arbor press to install bearing cup in 


of new cars do not necessarily indicate a rough 
bearing race, 


c. Front Wheel Bearing Installation 
1, Clean cone and roller assemblies and cups 


Universal 


Handle J-8092 


: a Outer Bearing 

“| Cup Installer | 
ay -84, 

= : wd Outer 


Bearing Cup 


Fig. 10-13 Grease Retainer Remover Tool Fig. 10-14 Installing Outer Bearing Cup 


(659) WHEELS AND TIRES 10-9 


Inner Bearing }: 
Cup Installer 


I inner 
te Bearing Cup i 


Fig. 10-15 Installing Inner Bearing Cup 


hub, Fig. 10-14, supporting front hub and drum as- 
sembly on flange area of hub. 


4, Install inner bearing cup, using Front Hub 
Inner Bearing Cup Installer, J-8458, and Handle, 
J-8092. Use arbor press to install bearing cup in 
hub, Fig. 10-15. 


5. Place inner bearing cone and roller assem- 
bly in inner bearing cup, 


6. Install new grease retainer, using Front 
Wheel Hub Grease Retainer Installer, J-8456, and 
Handle J-8092. Use arbor press to install grease 
retainer in hub, Fig. 10-16. 


7. Wipe steering knuckle clean and apply a thin 


film of wheel bearing grease to spindle. 


8. Install brake drum on_ steering knuckle 
spindle. 


9, Place outer bearing cone and roller assem- 
bly in outer bearing cup. 


10. Install washer and wheel nut. 


11. install wheel assembly on brake drum and 
tighten wheel mounting nuts to 105 foot pounds. 


12, Adjust wheel bearings as described in Note 
3a. 


13. Replace dust cap and wheel disc and lower 
car. 


Universal 
Handle 


es rs CET te hett 5h 
E Grease Retainer < 
e- Installer J-8456 »= 


Fig. 10-16 Installing Grease Retainer 


SPECIFICATIONS 


All Styies 
Unless Otherwise Noted 


Wheels 


Tread 


Front and Rear - 
680, 681, 682 and 683 
Fleetwood Eldorado 


All Styles 
Unless Otherwise Noted 


Front and Rear - 

Fleetwood Seventy-Five 
Sedans and Limousines 
Front - Commercial Chassis 
Rear - Commercial Chassis 


Wheel and Tire 
Radial and Lateral Runout - 
Maximum 


a 
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DIAGNOSIS CHART 


CAUSE 


Wheels, tires or brake drums 
out of balance, 


CORRECTION 


Balance wheels and tires. 


CONDITION 


Front wheel shimmy. 


Check for tire and wheel wob- 
ble or out of round, See that 
wheels and tires are properly 
mounted, 


Wheels or tires out of round. 


Rough tire. Isolate and replace. 


Check and adjust to specifi- 
cation. 


Steering gear or steering con- 
nections incorrectly adjusted 
or worn, 


Replace lower joints and/or 
upper arm assembly. 


Worn spherical joints. 


Damaged spherical joint seals, Replace and repack seals. 


Front wheel bearings incor- Adjust or replace if necessary. 


rectly adjusted or worn. 


Check and replace if neces- 
sary. 


Shock absorbers 


inoperative. 


Check spherical joint seals for 
damage. If necessary replace 
seals and repack joinis, 


Excessive friction in front 


suspension. 


Hard riding. 


Tires overinflated. Correct tire pressure. 


Shock absorbers. Check and replace if neces- 


sary. 


Springs with incorrect rating 
being used. 


Install 
rating, 


springs with correct 
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SPECIAL TOOLS 


Fig. 10-17 Special Tools 


J-8001-3 Dial Indicator Front Hub Grease Retainer 


Installer 


J-B001=8 Sleeve Front Hub Inner Bearing 


Cup Installer 


J-4353 Dial Indicator Support Base 


Front Hub Outer Bearing 
J-8001-1 Clamp Cup Installer 


Universal Handle (use with 


J-6126 Dial Indicator Support J-8456, J-8457 and J-8458) 
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GENERAL DESCRIPTION 


The 1967 Cadillac sheet metal described in this 
section consists of the following items: hood, front 
fenders, and wheel housings. 


The hood is hinged near the cowl and opens 
from the front. Dual hood latches are located on 
the right and left ends of the hood inner panel and 
are linked together with a tie bar. The hood is 
opened by pushing upward on the hood release 
lever that is accessible between the grille and 


hood panel, just to the right of the hood centerline 
as you face the vehicle, The lever first releases 
the pilot latches and then the secondary latch, 
permitting the hood to be raised. 


The front fender assemblies provide mounting 
attachments that incorporate the turn indicator 
light assemblies, cornering light assemblies, and 
upper and lower head light assemblies, 


SERVICE INFORMATION 


1. Hood Latch Mechanism Adjustment 


The hood latch assembly is attached to the hood 
inner panel by eight screws, Fig. 11-1, three at 
each latch and two at the center support bracket. 
The hood latch pilots, Fig. 11-2, are each attached 
to the tie bar by one nut plate on the underside of 
the tie bar and an adjustable locknut on top of the 
tie bar, (See Fig. 11-7, and Fig. 11-8, for 693 Style) 


The pilots may be adjusted vertically by loosen- 
ing the adjustable locknut, rotating the pilots up 
or down as required, and then tightening the lock- 
nut, Enlarged holes in the hood latch pilot tie bar 
provide for side-to-side and fore-and-aft adjust- 
ment of the hood latch pilots, 


When the hood latch assembly or the hood latch 
pilots have been removed, the mounting screws 
loosened, or the hood adjustment changed, make 
certain that the proper alignment has been ob- 
tained before tightening the pilot locknut. Failure 
to do so may result in damage to the latching as- 
sembly due to misalignment when the hood is 
closed, 


HOOD SAFETY RELEASE HOOD 
LATCH LATCH a LEVER LATCH 


2. Hood Panel— 
Removal and Installation 


a. Removal (Figs. 11-3 and 11-9) 


1. Scribe hinge locations on underside of hood 
panel to aid in repositioning the hood when it is 
re-installed, 


2. Remove six screws and washers, three each 
side, retaining hinge assemblies to hood panel. 


3. Remove hood with the aid of a helper, using 
care to avoid damaging finish. 


b. Installation (Figs. 11-3 and 11-9) 


NOTE: Install an exhaust manifold stud in 
center holes of hood retaining plate to help 
locate and position adjusting screws when in- 
stalling hood. 


1, With the aid of a helper, place hood in po- 
sition on hood hinge assemblies and loosely install 
three screws and washers at each hinge assembly. 


2, Position hood so that hinges line up with 
scribe marks and tighten screws at each hinge. 


Ye aa HOOD LATCH 
PILOTS = 


Fig. 11-1 Head Latch Assembly 
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Fig. 11-2 Hood Latch Pilots 
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Fig. 11-3 Hood Hinge 


3, Carefully close hood and check alignment of 
hood at cowl, fender, and grille opening, 


4, Align hood to cowl, if necessary, as de- 
scribed in Note 3, 
5. Adjust hood to fender, if neces 


scribed in Note 7a, 


6. Adjust hood latch mechanism as described 
in Note 1, 


3. Hood Adjustment 


1, Loosen hood attaching screws, three at each 
hood hinge, Fig, 11-3. Elongated holes in hinge 
provide fore, aft, and side adjustment of hood, 


2, Position hood so that clearance between rear 
edge of hood panel and cowl air intake grille is 
1/4 inch. 


3. Position variable thickness rubber bumpers 
in channel hood lacing along top edge of cowl, 
Fig. 11-4, to support hood panel flush in relation 
to cowl air intake grille. 


NOTE: Variable thickness rubber bumpers 
are available from your servicing Parts 
Warehouse, 


4, Tighten hinge to hood attaching screws on 
both sides, 


5. Adjust rubber bumpers, located on each front 


: : Ves ad 


hice 


fender front reinforcement, so that hood panei is 
flush with fenders at this point. 


6, Fender to hood adjustment is covered in 
Note 7a. 


7, Adjust hood latch mechanism as described in 
Note 1, 


4. Hood Hinge Spring— 
Removal and Installation 


a. Removal (Fig. 11-3) 
1, Open hood and prop as high as possible. 


2. Using a strong wire hook, attach one end to 
center of pry bar of sufficient length and the other 
end to hinge spring.. 


3, With the aid of a helper, lift pry bar until 
spring disengages from hood hinge, then release 
pressure on bar slowly until spring is loose, then 
unhook other end of spring from hinge, 


, b. Installation (Fig. 11-3) 


1, Hook one end of spring on hinge, then with 
the aid of a helper, use pry bar and wire hook to 
connect spring to front of hinge, 


5. Front Fender 
Removal and Installation— 
Right or Left 


a. Removal (Fig. 11-5) 


1. If left fender is to be removed, disconnect 
negative battery cable. If right front fender is to 
be removed, remove battery. 


VARIABLE I 
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Fig. 11-4 Adjusting Hood to Cowl 
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2. If right front fender is to be removed, re- 
move antenna as described in Section 15, Note 12a. 


3. Raise front end of car and support on jack- 
stands, Remove wheel at fender being removed, 


4, Remove headlight assembly as follows: 


a. Remove three screws holding headlight bezel 
to fender and remove bezel. 


b. Remove four screws securing headlight as- 
sembly to fender. 


c. Disconnect headlight leads and remove head- 
light assembly. 


5. Reaching through headlight opening, remove 
one nut and flat washer from bumper restrictor, 


6. Remove two screws with flat washers that 
secure two angle brackets near radiator cradle, 


7. Remove two screws with flat washers that 
hold fender to wheel house from inside wheel 
house, 


8. Remove five screws that secure fender to 
wheel house at edge of fender, 


NOTE: In Steps 9 and 10, note number of 
shims so same number may be installed during 
assembly, 


9, Remove one screw with lockwasher and 
shims at rear edge of fender near rocker panel. 


10. Remove one screw with flat washer and 
shims securing fender to body at cowl. 


11, Remove two sheet metal screws securing 
upper filler panel in door hinge area for access 
to screw, Remove screw with flat washer from 
door hinge area, 


12, Remove two sheet metal screws securing 
lower filler panel to door hinge area and remove 
filler. 


13, Disconnect indicator lamp and cornering 
lamp wires at connector accessible in headlight 
opening, 


14, Remove two screws with flat washers se- 
curing bracket from radiator cradle to fender, 
These are accessible behind splash shield in 
wheel housing. 


15. Apply masking tape to front edge of door to 
avoid scratching finish when removing fender. 


16. Remove fender by lifting outward and 
slightly forward. 


b. Installation (Fig. 11-5) 


All fender attaching bolts should be loosely in- 
stalled until fender alignment is obtained, Then 
tighten to proper torque specifications. Loosen 
wheel housing attaching screws if necessary to 
align fender properly, 


1. Position fender in approximate location, 
making sure wheel housing is in proper position at 
edge of fender. 


NOTE: In Steps 2 and 3 install shims re- 
quired to obtain tolerances as shown on page 
11-7, referring to Fig. 11-6. 


2. Install screw with flat washer at cowl secur- 
ing fender to cowl, 


3. Install screw with flat washer securing 
fender in rocker panel area. 


4, Install two screws with flat washers securing 
two angle brackets at radiator cradle. 


5. Install two screws with flat washers secur- 
ing fender to wheel housing from inside wheel 
housing, 


6, Install five screws securing fender to wheel 
housing at edge of fender. 


7. Feed turn indicator and cornering lamp 
wires through fender to proper position. 


8. Install two screws with flat washers securing 
angle bracket from radiator cradle to fender 
accessible behind splash shield inside wheel 
housing. 


9, Install two screws in door hinge area, 


10. Obtain proper alignment of fender as shown 
in Fig. 11-6 and tighten all screws installed in 
steps 2 through 9 to proper torque as shown in 
chart on page 11-7. 


11. Position filler panels in door hinge area and 
secure with sheet metal screws, 


12, Install nut and flat washer on bumper re- 
strictor stud and tighten, 


13. Connect turn indicator lamp and cornering 
lamp connectors accessible inside headlight 
Opening. 

14, Install headlight assembly as follows: 


a. Connect headlight leads and position head- 
light assembly in fender. 


b, Secure headlight assembly with four screws. 


c. Position headlight bezel to fender and secure 
with three screws. 
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15, Install or connect battery as required. 


16. Install antenna if right front fender was 
replaced. 


17. Remove jackstands and lower car to floor, 


6. Front Fender Wheel Housing 
Removal and Installation— 
Right or Left 


a. Removal 


1. Remove front fender as described in Note 5a. 


2. Disconnect underhood wiring harness from 
retainer clips on wheel housing. 


3. When removing right wheel housing, pro- 
ceed as follows: 


a, Disconnect multiple connector at voltage 
regulator and remove screw securing ground 
wires, 


b. Disconnect leads to seat heater relay lo- 
cated near hood hinge support (if equipped with 
seat heater). 


c. Remove two nuts and bolts securing water 
control valve bracket, and one clip securing 
vacuum hoses to wheel housing. 


d, Remove plastic clip retaining battery cable 
to wheel housing. 


e, If car is equipped with Automatic Climate 
Control, remove high pressure liquid line from 
retaining clip, 


4. If left wheel housing is being removed, 
proceed as follows: 


a. Remove power steering cooler, if so 
equipped, from left wheel housing. 


b. If vehicle is equipped with Cruise Control, 
remove power unit from left wheel housing as 
described in Section 15, Note 28a. 


c. Remove windshield washer solvent container. 


5. Remove two screws, lock washers, flat 
washers, and nuts that hold lower front of wheel 
housing to forward part of radiator cradle. 


6. Remove bolt and flat washer that retain mud 
deflector to bracket on front bumper Jower end. 


7, Remove two nuts, bolt retainer, lock washer 
and flat washer, and one bolt, flat washer and 
lock washer that hold wheel housing to radiator 
cradle bracket behind radiator assembly, 


8. Remove four bolts with nuts, lock washers 
and flat washers that secure lower rear of wheel 
housing to lower strut. 


9. Remove two nuts, flat washers and lock 
washers securing strut rod to top of wheel 
housing. 


10, Remove two screws, retaining plate, lock 
washer and flat washers that secure wheel housing 
to hood hinge assembly bracket, and remove 
wheel housing, : 


b. Installation 


1. Position wheel housing on car and loosely 
install two screws, retaining plate, lock washers 
and flat washers that secure hood hinge assembly 
to wheel housing bracket. 


2. Loosely install bolts and retainer, lock 
washers, flat washers, and nuts that secure lower 
rear of wheel housing to lower strut, 


3. Loosely install two nuts, bolt retainer, lock 
washers and flat washers, and one bolt, flat 
washer and lock washer that hold wheel housing 
to radiator cradle bracket behind radiator 
assembly, ; 


4, Loosely install two screws, lock washers 
and flat washers, and nuts that secure lower front 
of wheel housing to forward part of radiator 
cradle, 


5. Install bolt and flat washer securing mud 
deflector to bracket on front bumper lower end. 


6. Loosely install two nuts, flat washers and 
lock washers securing strut rod to top of wheel’ 
housing, 


7. Check alignment of wheel housing and tighten 
all attaching nuts, bolts, and screws, 


8. If right wheel housing is being installed, 
proceed as follows: 


a. If equipped with Automatic Climate Control, 
install high pressure liquid line to retaining clip, 


b, Install battery cable in plastic clip on wheel 
housing. 


c. Install two bolts and nuts securing water 
control valve bracket and secure vacuum hoses 
and clip to wheel housing. 


d. Connect leads to seat heater relay located 
near hood hinge support (if equipped). 


e, Connect multiple connector to voltage regu- 
lator and install screw securing ground wires, 


9. If left wheel housing is being installed, pro- 
ceed as follows: 


a. Install power steering cooler, if so equipped, 
on wheel housing. 


b. If vehicle is equipped with Cruise Control, 
install power unit on wheel housing as described 
in Section 15, Note 28b. 


c, Install windshield washer solvent container, 
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Fig. 11-6 Sheet Metal Tolerances 


10, Connect underhood wiring harness to re- 7. Adjusting Sheet Metal Tolerances 


tainer clips on wheel housing. a. Front Fender 


11. Install front fender as described in Note 5b. 1. Loosen all screws at the following locations: 
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a. Fender reinforcement to radiator cradle NOTE: Refering to Fig. 11-6, the clearance 
bracket. at points #2 and #5 should also be adjusted at 
this time, Refer to chart below for tolerances. 

b. Cowl 


4. After obtaining adjustment, tighten all screws 
to proper torque specifications as shown at the 
end of this section. 


c. Front hinge pillar 


d. Rocker panel extension to underside of 


fender. 5. Install rubber bumpers that fit between 


fender and hood. 
e, Fender to wheel housing inside of wheel . 


opening. b. All Body Clearances 
2. Remove rubber bumpers that fit between The adjustment procedures for clearances 1 
fender and hood. thru 12 in Fig. 11-6 (except #2 and #5) are found 
in the 1967 Fisher Body Service Manual. These 
3. Adjust fender so that clearances are clearances should be adjusted to the figures shown 
as shown in the following table, in the following table. 


SHEET METAL TOLERANCES 


1. Side window to windshield All except 


23 and 33 3/8-1/16 


23 and 33 1/8-1/4 - 
Door to Fender All 1/8-1/4 + 1/16 
Door to Quarter Panel All 1/8-1/4 +0-1/16 


Front Door to Rear Door All 1/8-1/4 +0-1/16 
Fender to Cowl All 1/16-5/32 + 1/16 
Hood to Fender or Cowl All 3/32-5/32 + 1/16 
Door to Rocker Panel 1/8-1/4 - 
Wheel Skirt to Quarter Panel 1/8-1/4 + 1/16 
Trunk Lid to Fender 1/16-1/4 + 1/16 
Trunk Lid to Bumper 5/16-7/16 

. Windows 5/16-3/8 

. Bumper to Quarter Panel 3/8-11/16 


oonnravr © WN 
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*May be out of plane if weatherstrip provides watertight seal. 


TORQUE SPECIFICATIONS 


260M Hood Hinge to Hood 

260M Hood Hinge to Cowl 

260M Front Fender to Radiator Cradle 
Special Front Fender to Cowl 

Special Front Fender to Rocker Panel 
Special Front Fender to Hinge Pillar 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings, 
and steel classifications. 
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CHASSIS SHEET METAL 


The service information that follows pertains 
only to the Fleetwood Eldorado. All other service 
procedures and recommendations for the Eldorado 


are the same as those for the standard car, as 
given in the first part of this section. 


SERVICE INFORMATION 


8. Front Fender (Right or Left)— 
Removal and Installation 


a. Removal 


1. Disconnect negative battery cable, If right 
fender is being removed, remove radio antenna 
as described in Section 15, Note 12a. 


2. Raise front of car, support on jack stands, 
and remove wheel at fender being replaced. 


3. Disconnect wiring connectors for cornering 
light and turn signal indicator. 


4. Open front door and remove two screws 
securing filler panel to hinge pillar and remove 
filler panel. Remove one screw with washer and 
shims securing fender to hinge pillar. 


5. Remove fender attaching screw with washer 
and shims from top of cowl. Note number and 
arrangement of shims. 


6. Remove three screws and washers securing 
fender to rocker panel. Note number and ar- 
rangement of shims, 


7. Remove five screws securing fender to wheel 
housing at fender opening. 


my ADJUSTING 
WeLOCKNUT 


Fig. 11-8 Hood Pilots - 693 (See Note 11-1) 


8. Remove two screws and washers from inside 
wheel housing that hold fender to wheel housing at 
top. 


9, Remove two screws and washers from radi- 
ator support area, 


10, Remove screw securing lower support rod 
to radiator cradle at radiator cradle which is 
accessible underneath fender at front, 


11. Apply masking tape to leading edge of door 
to avoid scratching finish during fender removal. 


12, Remove fender from vehicle by lifting out- 
ward and slightly forward. 


b. Installation 
NOTE: All fender attaching bolts and screws 


should be loosely installed until alignment of 
fender is obtained. Then tighten to proper 


ADJU 
SCREWS # 


j 


Fig. 11-9 Hood Hinge - 693 (See Note 11-2) 
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torque specifications. Loosen wheel housing 
attaching screws if necessary to align fender 
properly, 


1. Position fender in approximate location mak- 
ing sure wheel housing is in proper position at 
edge of fender. 


2. Position rubber filler panel behind bumper. 


NOTE: In the following steps, install proper 
number of shims necessary to obtain tolerances 
shown on page 11-13, referring to Fig, 11-12, 


3. Install screw with washer at top of cowl 
securing fender to cowl. 


4, Install three screws with washers securing 
fender to rocker panel. 


5. Install two screws with washers securing 
fender to radiator cradle. 


6. Install five screws securing wheel housing to 
fender at wheel opening. 


7, Install two screws and washers that secure 
wheel housing to fender at top of housing working 
from inside fender. 


8. Install screw with washer securing fender to 
door pillar in door hinge area. 


9. Install screw securing lower support rod to 
radiator cradle. 


10, Check alignment and tighten all screws to 
proper torque. 


11, Connect wiring connectors for cornering 
light and turn signal indicator. 


12. Install wheel and lower car to ground. 
13. Install radio antenna as described in Section 
15, Note 12b, if removed, and reconnect negative 


battery cable. 


14, Remove masking tape from leading edge of 
door. 


9. Fender Cap (Right or Left)— 
Removal and Installation 


a. Removal (Fig. 11-10) 
1, Lower headlamp door by pressing downward, 
2. Reach behind fender cap and remove four 
nuts and washers securing fender cap to fender 
and remove fender cap. 


b. Installation (Fig. 11-10) 


1, Position fender cap in proper location on 


fender, align and secure with four nuts and 
washers. 


2, Raise headlamp door. 


10. Front Fender Wheel Housing 
(Right or Left)— 
Removal and Installation 


a. Removal 
1. Remove fender as described in Note 8a, 


2. Remove two bolts, nuts and flat washers 
holding cowl to wheel housing tie strut at wheel 
housing and position tie strut out of way. 


3, Remove two screws securing hood hinge 
angle bracket to wheel housing, 


4, If removing right hand wheel housing pro- 
ceed as follows: 


a, Remove heater hoses from clip on wheel 
housing and position hoses out of way. 


b. Remove two bolts and nuts holding water 
control valve to wheel housing and position valve 
out of way (A/C only), 


c. Disconnect wires from seat heater relay 
(seat heater only), 


5. If removing left hand wheel housing, proceed 
as follows: 


a, Remove two screws securing vacuum storage 
tank to wheel housing (A/C only). 


6. Remove wiring harnesses from wheel hous- 
ing to avoid damage. 


7. Remove two bolts with nuts, lock washers 
and flat washers securing wheel housing to frame 
at rear of wheel housing. 


8. Remove two bolts with nuts, lock washers 
and flat washers securing wheel housing to radi- 
ator cradle at leading edge of wheel housing. 

9. Remove three bolts with nuts and washers 
securing wheel housing to radiator cradle angle 
bracket. 

10. Remove wheel housing from car. 


b. Installation 


1, Position wheel housing in approximate 
location. 


2. Loosely install two screws securing hood 
hinge to wheel housing. 
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3, Loosely install two bolts with nuts, lock 
washers and flat washers that secure wheel hous- 
ing to radiator cradle at leading edge of wheel 
housing. 


4, Loosely install three bolts with nuts, lock 
washers and flat washers that secure wheel hous- 
ing to radiator cradle angle bracket. 


5. Loosely install three bolts with nuts and flat 
washers securing rear of wheel housing to frame, 


6. Tighten bolts installed in steps 2 thru 5, 


7. Install wiring harnesses in their proper 
routings, 


8. If installing right hand wheel housing pro- 
ceed as follows: 


a. Install heater hoses under clip on wheel 


housing. 


b, Install two bolts with nuts securing water 
control valve to wheel housing (A/C only), 


c, Connect wires to seat heater relay on wheel 
housing (seat heater only), 


Fig. 11-11 


SHEET METAL 11-11 


9. If installing left hand wheel housing, install 
two screws securing vacuum storage tank to wheel 
housing (A/C only). 


10, Install two bolts with nuts and flat washers 
that secure cowl to wheel-housing tie strut at 
wheel housing. 


1l. Install fender as described in Note 8b, 


11. Fuel Tank Filler Door— 
Removal and Installation 


a. Removal 
1, Open rear compartment lid, 


2, Remove two screws and washers securing 
fuel tank filler door and remove door, 


b. Installation 
1, Position fuel tank filler door and loosely 
install two screws and washers, 


ACTUATOR 


Headlamp Vacuum Actuators 
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2, Align door and tighten screws, 


12. Headlamp Actuator (Right or Left) 
Removal and Installation 


a. Removal (Fig. 11-11) 


1. On cars equipped with A. I. R., remove air 
pump air cleaner from bracket on left wheel 
housing. Also remove two screws securing 
bracket to wheel housing and remove bracket. 


2, Remove rubber splash shield attaching clips 
behind radiator cradle, 


3. Remove upper and lower vacuum hoses from 
actuator. Note color code for assembly, 


4, Remove cotter pin and washer from lower 
pivot. Remove cotter pin from clevis at upper 
pivot and remove clevis, 


5. Remove vacuum actuator assembly, 


b. Installation (Fig. 11-11) 
1, Locate actuator on pivots in proper position, 
2, Secure lower pivot with washer and cotter 
pin, 
3. Install clevis pin in clevis at upper pivot and 


secure with cotter pin. 


4, Route vacuum hoses through rubber splash 
shield and connect to actuator observing color 
code, 


5. Secure rubber splash shield to radiator 
cradle with clips, 


6. Install air pump air cleaner on left wheel 
housing on cars equipped with A,I.R. 


13. Headlamp Vacuum Storage Tank— 
Removal and Installation 


a. Removal 


1, Remove upper attaching screw at top of 
storage tank, 


2. If car is equipped with A.I.R., remove air 
filter from behind radiator cradle by removing the 
retaining spring and lifting filter out of bracket. 


3, Remove vacuum hose through access hole in 
back of radiator cradle. 


4, Remove two nuts with lock washers securing 
angle bracket at leading edge of wheel housing and 
remove angle bracket, 


5. Remove two lower attaching screws at bottom 
of radiator cradle, 


6. Carefully remove vacuum tank from radiator 
cradle. 


b. Installation 


1. Position vacuum tank in radiator cradle and 
secure with three screws. 


2, Connect vacuum hose to storage tank through 
access hole in radiator cradle, 


3, Install angle bracket at leading edge of wheel 
housing and secure with two nuts with lock 
washers, 


4, On cars equipped with A.I.R., install air 
filter in bracket on wheel housing and secure by 
fastening retaining spring. 


14. Headlamp Door Control Switch— 
Removal and Installation 
a. Removal 
1, On cars equipped with A,I.R., remove air 
filter from bracket on wheel housing by removing 


the retaining spring and lifting the filter out of 
its bracket, 


2, Disconnect light blue feed wire from control 
switch, 


3, Remove vacuum hoses from control switch 
noting the color code, 


4, Remove two attaching screws and remove 
control valve from vehicle. 


b. Installation 


1. Position control valve on radiator cradle and 
secure with two screws, 


2, Connect vacuum hoses to control valve ob- 
serving color code, 


3. Connect light blue feed wire to control 
switch, 


4, On cars equipped with A.I.R., install air 
filter in bracket on wheel housing and secure with 
retaining spring. 


15. Adjusting Sheet Metal Tolerances 
All body clearances, Fig. 11-12, 


The adjustment procedures for clearances 1 
through 10 in Fig, 11-12, except #2 and #5, are 
found in the 1967 Fisher Body Service Manual. 


Clearances #2 and #5 should be adjusted by the 
same procedure as for the standard car outlined 
in Note 7b, 


These clearances should be adjusted to the 
figures shown in the following table. 
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1967 CADILLAC FLEETWOOD ELDORADO SHEET METAL TOLERANCES 


1. Side window to windshield 3/8-7/16 - 
2. Door to Quarter Panel 7/32-9/32 
3. Door to Fender 1/8-1/4 
4. Fender to Cowl 1/8-1/4 
5. Hood to Fender or Cowl 3/32-5/32 
6. Door to Rocker Panel 1/8-1/4 
7. Trunk lid to Fender 1/16-1/4 
8. Trunk lid to Bumper 5/16-7/16 
9. Windows 5/16-3/8 
10. Rear Bumper to Fender 1/2-3/4 


*May be out of plane if weatherstrip provides watertight seal. 


Fig. 11-12 Sheet Metal Tolerances 
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TORQUE SPECIFICATIONS 


Material a 


260M Front Fender to Radiator Cradle 
Special Front Fender to Cowl 

Special Front Fender to Rocker Panel 
Special Front Fender to Hinge Pillar 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings, 
and steel classifications. 
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GENERAL DESCRIPTION 


LIGHTING SYSTEM 


The headlights are controlled by the headlight 
control switch, Fig. 12-1, located on the instru- 
ment panel at the left of the instrument panel 
cluster, This switch also controls parking lights, 
tail lights, interior lights, and license plate lights, 


The headlights operate when the control switch 
knob is pulled all the way out, The parking lights, 
which are amber colored when illuminated, can be 
turned on by pulling the knob half-way out, The 
instrument panel lights can be turned on when the 
knob is in either position and their intensity can 
be varied from bright to off by rotating the knob 
to the right. The interior lights may be turned 
on by rotating the headlight control knob to the 
extreme left. 


Cornering lights are mounted forward of the 
wheel opening on each front fender, When either 
turn signal is operating, with the headlights or 
parking lights on, the corresponding cornering 
light illuminates the side of the road, The corner- 
ing lights are designed so that no adjustment is 
necessary, 


The lane-change directional signal switch is 
standard equipment on all steering columns, When 
making a partial turn, such as when changing 
lanes, the driver has the option of moving the 
turn signal lever to a detent stop, The signal will 
continue as long as the lever is held in this posi- 
tion and will cancel automatically when the lever 
is released, By using the detent position, a 
shallow turn can be signaled without a possibility 
of failure to cancel, if the turn is not sharp enough 
to do it automatically. 


TAIL LIGHT FUSE ea piGHTs 
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Fig. 12-1 Headlight Switch 


Moving the turn signal lever past the detent 
position to the extreme of its travel for either 
turn, will provide conventional turn signal 
operation. 


A Hazard Warning Flasher is included in the 
directional signal switch circuit as standard 
equipment, Pushing the switch control knob, Fig. 
12-2, inward will energize the flasher regardless 
of ignition switch or turn signal switch position, 
Pulling the knob outward or turning the steering 
wheel will cancel the Hazard Warning Flasher. 


When operating, the turn signal indicator lights 
and the front and rear turn signal lights will flash, 
This circuitry disconnects the regular turn signal 
flasher and substitutes another flasher, The Haz- 
ard Warning Flasher will operate with the ignition 
switch on or off. If the brake pedal is depressed 
while the Hazard Warning Flasher is operating, 
all lights will burn continuously. The flasher is 
located on the rear side of the steering column 
lower cover. 


1. Headlight Aiming—Mechanical 
Aimer Method 


a. Adjusting Aimer for Floor Level 


NOTE: To obtain accurate headlight aim, 
the car must be placed on a flat surface, 


1. Drive car on selected area and place transit 
target at rear wheel on either side of car, Fig. 
12-3, 


2. Place transit at front wheel on same side 
so target is visible, Fig, 12-3, 


3. Adjust screw on back of transit until split 
image is aligned, Fig. 12-4. 


Fig. 12-2 Hazard Warning Flasher 
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Fig. 12-3 Selecting an Aiming Area 


4, Turn dial on side of transit until bubble is 
centered in level vial, Fig. 12-4, 


5. Turn floor level compensator on both aimers 
with screwdriver until adjoining dial reads same 
as dial on transit, Fig, 12-5, 


NOTE: Aimers must have floor level com- 


pensator readjusted for each new location if 
floor levels are different, 


b. Headlight Adjustment 
1. Equalize tire pressure as recommended in 


Section 10, Note 2, and make certain car is at 
normal front standing height: Section 3, Note 2, 


Calibrating Dial 


Adjusting Screw 


Fig. 12-4 Adjusting Transit 


Floor Level Compensator Screw 


Fig. 12-5 Adjusting Floor Levei Compensator 


on all but 693 styles and Note 34 on 693 styles, 
Make certain car is at normal rear standing 
height, Section 4, Note 1. 


2, Turn on headlight units to make sure none 
are burned out, All four units should be on for 
high beam and only the two upper units should 
be on for lower beams. Turn lights off for 
adjustment, 


3, Remove headlight bezels exposing adjusting 
screws on all except 693 styles. On 693 styles 
turn headlights on. 


4, Clean headlight lens, Position aimers on 
upper headlights on all but 693 styles. On 693 
styles, position aimers on outer headlights, Guide 
points must engage smooth inner ring of aimer 
at alignment points, Fig, 12-6 and the ‘‘sight’’ 
openings on each aimer must point toward center 
of car, 


5. Secure aimer to each headlight by pressing 
handle ‘‘Y’’ forward until vacuum cup engages 
headlight lens, then draw handle back until spring 
catches, Fig. 12-7. 


Guide Points 


Alignment Points 


Fig. 12-6 Installing Aimers on Sealed Beams 
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3, If split images are aligned, horizontal aim 
is correct, 


4, If images are not aligned, turn horizontal 
adjusting screw until split images align. Final 
adjustment should be made by turning screw in 
a clockwise direction to remove backlash, 


d. Vertical Headlight Aiming 


Spring Catch 


Vacuum Cup 


1, With equipment in place turn knob at ‘‘Down- 
Engages Lamp Handle “Y” AE SQUID Pp n kn n 


Up’’ dial until pointer is at ‘‘2’’ down, 


Fig. 12-7 Securing Aimers on Sealed Beams NOTE; Individual State laws may vary and 
dealers should check with local authorities on 
the regulations of your State, 

i dlight Aimin 

i FEAERR A 2 2, Turn headlights vertical aiming screw coun- 
terclockwise until bubble is on car side of center, 


1, Set ‘‘Right - Left’’ dial on zero, Fig, 12-8, Turn screw clockwise until bubble is centered 

for correct aim and elimination of backlash, 

2, Check split image in viewing port. Rotate Fig, 12-8, Repeat horizontal and vertical adjust- 
aimer slightly if necessary to locate target, ments on other headlight aimer. 


HORIZONTAL 
ADJUSTING SCREW i 


- HORIZONTAL 
ff ADJUSTING 


VERTICAL ADJUSTING 
SCREW / 

eo o/ PA 
RIGHT-LEFT DIAL 


VIEWING PORT 


OWN-UP DIAL 


VERTICAL 
ADJUSTING 
SCREW 


f- 


HORIZONTAL 
ADJUSTING SCREW 


“SPLIT IMAGE 


FLOOR LeveL TARGET 
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Fig. 12-8 Horizontal and Vertical Adjustments 
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3 to 5 Feet 


Right-Left Dial 


Viewing Ports 
Down-Up Dial 


Vertical Calibration Level 


Floor Level Compensator Screw 


Fig. 12-9 Calibrating Headlight Aimer 


3. Recheck target alignment on each side and 
readjust horizontal aim if necessary. 


4, Hold aimer and release spring catch, Fig, 
12-7, Push handle toward headlight to release 
aimer, 


5. Repeat horizontal and vertical adjustments 
on lower set of headlights on all but 693 styles, 
On 693 styles, position aimers on inner headlights. 


e. Calibrating Aiming Fixture 


Aimer, J-6663, is calibrated at the factory for 
use on a level floor. These aimers require no - 
further change in factory calibration unless they 
are dropped or damaged in some manner. 


Level Adjusting Screw 


Fig. 12-10 Readjusting Vertical Calibrator 1, With the aid of a good grade carpenter or 
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Fig. 12-11 Readjusting Horizontal Calibration 


stone mason spirit level, locate a vertical plate 
glass window, Fig. 12-9, 


2, Set ‘‘Down-Up’’ pointer on ‘‘2 down’’, Set 
“Right - Left’’ pointer and floor level compen- 
sator at ‘‘0’’, 


3. Secure aimers to plate glass window 3 to 5 
feet apart so split image targets can be located 
in the viewing ports, 


4, If bubble is centered in vial, vertical cali- 
bration is correct. If not centered, refer to Sec- 
tion f of this note for adjustments, 


f. Re-Adjusting Headlight Aimer 


1, With equipment left in place, turn level ad- 
justing screw until bubble is centered on level 
to obtain correct vertical adjustment, Fig. 12-10, 


2. Turn mirror adjustment screw until target 
split image becomes aligned, Fig, 12-11. 


2. Headlight Aiming—Screen Method 
(All Except 693) 


The factory recommended headlight aiming 
specifications for the screen method are listed 
below. However, individual State laws may vary 
and dealers should check with local authorities, 


a. Screen Diagram 


Make a headlight aiming screen according to 
the dimensions and layout shown in Fig, 12-12. 


b. Equipment Set-Up 


Make sure headlight aiming screen is mounted 
at a point where there will be an ample level 


area in front of screen, It is important that floor 
at aiming screen is at same level as the floor 
at the point where car is positioned, 


c. Headlight Aiming Adjustment 


1, Position car so that headlights are exactly 
25 feet from aiming screen and car is in line with 
centerline on screen. To position car, sight 
through rear window, lining up centerline of rear 
window reveal molding escutcheon with inside 
rear view mirror bracket and car centerline on 
screen, 


2, Position two 36 inch sticks vertically at the 
left front and left rear wheels. Sight over sticks 
and move left side of screen up or down, as re- 
quired, to line up horizontal upper headlight cen- 
terline on screen with the 36 inch sight line. 
Follow same procedure on right side, 


3, Mark wall adjacent to horizontal centerline 
of upper headlight line on aiming screen, Subtract 
the curb height from 36, Using the new dimension 
mark down on wall from the 36 inch mark, 


BODY SERIES | TIRE SIZE | CURB HEIGHT 


680, 681 9.00 31-3/4" 


682, 683 31-5/16" 
697 32-1/2" 
698 33-5/16" 


Move screen down until horizontal centerline of 
upper headlight is even with this point, 


4, Remove headlight bezels, 


5. Set headlights on high beam, Make sure all 
four headlights are on, 


6, Cover both left side headlights and right 
side upper light and adjust right lower light as 
required until hot spot centers at point ‘‘A’’ on 
screen, Fig, 12-12, 


7, Cover both right side headlights and left 
side upper light and adjust left lower light as re- 
quired until hot spot centers at point ‘‘B’’ on 
screen, Fig, 12-12, 


8. Set headlights on low beam, Only upper 
headlights should light, 


9. Cover left upper headlight and adjust right 
upper light as required until top of hot spot ‘‘C”’ 
is on horizontal centerline of headlight and left 
edge of hot spot is on vertical centerline of upper 
light, Fig. 12-12, 
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NORMAL 
CURB 
HEIGHT 


HORIZONTAL C/L 
OF UPPER HEADLIGHTS 


CENTER OF HOT SPOT R.H. 
LOWER HEADLIGHT (HIGH BEAM) 


HOT SPOT FOR L.H. 
UPPER HEADLIGHT (LOWER BEAM) 


C/L OF CAR 


HORIZONTAL C/L 
OF LOWER HEADLIGHTS 


CENTER OF HOT SPOT L.H. 
LOWER HEADLIGHT (HIGH BEAM) 


HOT SPOT FOR R.H. 
UPPER HEADLIGHT (LOWER BEAM) 


FLOOR LEVEL 


LOWER HEADLIGHTS ARE HIGH BEAM ONLY, 
UPPER HEADLIGHTS ARE BOTH HIGH AND 
LOW BEAM BUT ARE AIMED ON LOW BEAM ONLY 


Fig. 12-12 Headlight Aiming Screen 


10, Cover right upper headlight and adjust left 
upper light as required until top of hot spot ‘‘D’’ 
is on horizontal centerline of headlight and left 
edge of hot spot is on vertical centerline of upper 
light, Fig. 12-12, 


11, Install headlight bezels, 


3. Sealed Beam Unit Replacement 
(All Except 693) 


1, Remove three screws that hold headlight 
bezel to headlight housing and remove bezel, 


2, Disconnect retaining spring from retaining 
ring and slide sealed beam assembly off adjusting 
screws, 


3. Disconnect three-way electrical connector 
from sealed beam unit, 


4, Remove two screws that hold retaining ring 
to mounting ring and separate mounting ring from 
sealed beam unit. 


5. Remove retaining ring from sealed beam 
unit, 


6. Install new sealed beam unit in retaining 
ring. 


7. install ring with sealed beam unit on mount- 
ing ring and secure with two attaching screws, 


8. Connect multiple connector to sealed beam 
unit, 


9. Install sealed beam assembly on adjusting 
screws and connect retaining spring to retaining 
ring, 


10, Install headlight bezel on housing and secure 
with three attaching screws, 


11. Aim headlights as described in Note | or 2, 


4. Bulb Replacement 


A complete list of replacement bulbs for 1967 
Cadillac cars is given in the bulb chart, page 
12-78, The procedures for making replacements 
are outlined in this note except where they are 
exclusive to the Fleetwood Eldorado, Those pro- 
cedures are described in Note 74. 


CAUTION: Make certain ignition switch is 
off when replacing bulbs. 


a, Turn Signal Indicator Lights (All Except 693) 


1, Remove three screws that hold headlight 
bezel to headlight housing and remove bezel. 


ee 


12-8 CHASSIS ELECTRICAL (684) 


2, Remove four screws that secure headlight 
housing to fender and position housing to one side, 


3, Remove nut that secures black ground wire 
and bracket, 


4, Pull bracket and lamp assembly down and 
remove through headlight opening, 


5. Remove screw that secures lamp assembly 
to bracket. 


6. Remove screw that secures lamp lens and 
gasket to housing, 


7, Replace bulb, 


8, With gasket positioned correctly, install lens 
in housing and secure with one screw. 


9. Position lamp assembly on bracket and se- 
cure with one screw. 


10, Working through headlight opening, posi- 
tion bracket and lamp assembly on front bezel 
stud, 


11, Position black ground wire on front stud 
and secure with nut. 


12, Install headlight housing on fender with 
four screws, 


13, Install headlight bezel on housing with three 
screws, 


b. Front Turn Signal and Parking Lights 
(All Except 693) 


1, Remove front turn signal and parking light 
assembly as described in Note 6a on standard 
cars, 


2, Remove two nuts securing housing to 
assembly. 


CAUTION: Be careful not to drop lens or 
ornament as they are now loose, 


3. Replace bulb, 


4, Position ornament and secure housing with 
two attaching nuts, 


5. Install front turn signal and parking light 
assembly as described in Note 6b, 


c. Rear Back-Up, Tail, Stop and Signal Lamp Bulbs 
(All Except 693) 


1, Remove two Phillips head screws securing 
bezel and lens to housing. 


2. Replace bulb being careful not to dislodge 
filters. 


3. Position lens and bezel and secure with two 
Phillips head screws. 


d. License Bulb (All Except 693) 


1, Remove two screws securing license lamp 
lens and remove lens, 


2. Replace bulb, 


3. Install license lamp lens and secure with 
two screws, 


e. Instrument Panel Courtesy Lights 


1, Remove two screws that hold lens and hous- 
ing to lower instrument panel, 


2. Remove lens and housing and replace bulb, 
3. Snap socket from housing and change bulb. 


4, Install lens and housing on lower instrument 
panel and secure with two attaching screws, 


f. Windshield Wiper Switch Control Light 


Remove steering column lower cover as de- 
scribed in Note 38a to gain access to bulb, 


g. Automatic Climate Control Panel Light (Upper) 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2, Remove socket from housing, replace bulb 
and install socket. 


3. Install upper instrument panel cover as de- 
scribed in Note 37b, 
h. Automatic Climate Control Panel Light (Lower) 


1. Remove steering column lower cover as 
described in Note 38a, 


2, Remove socket from housing and replace 
bulb and install socket, 


3. Install steering column lower cover as de- 
scribed in Note 38b. 
i. Ignition Switch Light 


Remove ignition switch as described in Note 
49a to gain access to bulb, 
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j. Radio Dial Light 

Remove bulb socket from top center of receiver 
unit by working beneath instrument panel, 
k. Headlight Switch Dial Light (Upper) 

1. Remove fuse panel as described in Note 36. 


2, Disconnect upper dial bulb socket and re- 
place bulb and socket, 


3. Install fuse panel as described in Note 36. 


|. Headlight Switch Dial Light (Lower) 


1, Remove steering column lower cover as 
described in Note 38a. 


2. Remove upper dial bulb socket and replace 
bulb and socket. 


3. Install steering column lower cover as de- 
scribed in Note 38b, 
m. Ash Tray Light 

1, Remove either ash tray receptacle, 


2, Remove bulb socket from shield, replace 
bulb and install socket. 


3. Insert ash tray receptacle, 


n. Glove Box Light 

Open glove box door and replace glove box bulb 
located just above top center of door opening. 
o. Cruise Control Selector Dial Light 


1, Loosen set screw with 5/64 inch Allen 
wrench and remove switch lever knob, 


2, Remove nut, lock washer, flat washer, wave 
washer and selector dial, 


3, Remove screw securing bulb shield to speed 
selector assembly, 


4, Remove bulb socket from bulb shield and 
replace bulb, 


5. Install bulb socket into bulb shield, 


6. Position bulb shield on speed selector as- 
sembly and secure with one screw. 


7. Install selector dial, wave washer, flat 
washer, lock washer and nut, 


8, Install switch lever knob so that flat on knob 
aligns with flat on shaft and tighten set screw with 
5/64 inch Allen wrench, 

p. Cornering Lights 


1, Remove cornering light assembly as de- 
scribed in Note 8a, 


2, Remove four screws securing bezel to 
housing. 


3, Remove lens from lamp and replace bulb, 

4, Install lens with gasket in place. 

5, Install four screws securing bezel to housing. 

6. Install cornering lamp as described in Note 
8b. 

q. Seat Warmer Tell Tale Bulb (697 Styles Only) 

1, Disconnect negative battery cable at battery. 

2, On cars equipped with Tilt and Telescope 
steering wheel, position wheel in maximum UP 
position for greater accessibility. 

3, Remove two Phillips head screws that hold 
lower end of steering column lower cover to 
lower instrument panel, 

4, Carefully disengage steering column lower 
cover by pulling out to disengage two upper pins 
on cover to gain access to seat warmer tell tale 


bulb, 


5. Disengage tell tale socket from lower cover 
and replace bulb, 


6. Position spring and ground washer on socket 
and install into steering column lower cover. 


7. Install steering column lower cover so that 
two upper pins engage lower instrument panel. 


8. Install two Phillips head screws that hold 
lower end of steering column lower cover to lower 
instrument panel, 


9, Connect negative battery cable at battery. 


5. Instrument Panel Lights 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2. Remove socket and replace map light bulb 
if it is burned out, 


gb 


———— 


3. All other bulbs are wedge base bulbs oper- 
ating off the printed circuit. 


4, Install upper instrument panel cover as de- 
scribed in Note 37b, 


6. Front Turn Signal and Parking Light 
Assembly (All Except 693) 


a. Removal 


1, If removing left lamp, disconnect negative 
battery cable, 


2, If removing right lamp, remove battery as 
described in Section 6, Note 16a, 


3, Pull wiring connector apart, 


4, Remove two nuts that secure light assembly 
to front grille and pull assembly out, 


b. Installation 


1, Position assembly on grille. Connect wiring 
connector, 


2, Secure assembly to front grille with two 
attaching nuts, 


3. If right lamp was removed, install battery 
as described in Section 6, Note 16b, 


4, If left lamp was removed, connect negative 
battery cable. 


7. Rear Back-Up, Tail, Step and Signal 
Lamp Assembly (All Except 693) 


a. Removal 


1, Remove rear bumper as described in Section 
14, Note 6a. 


2, Remove two nuts securing assembly to end 
bar and remove from end bar, 
b. Disassembly 


1, Remove two Phillips head screws securing 
bezel and lens to housing. 


2, Remove three bulbs, 
3. Remove gasket. 
4, Remove two red filters, 


5. Remove one Phillips head screw securing 
clear reflector to housing and remove reflector, 
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c. Assembly 


1, Position clear reflector on housing and se- 
cure with one Phillips head screw. 


2, Install gasket. 

3. Install one red filter so that one end seats 
in housing and other on gasket, Repeat with other 
red filter, 

4, Insall three bulbs, 

5. Position lens and bezel on housing and se- 
cure with two Phillips head screws, 


d. Installation 


1, Position assembly in end bar and secure 
with two nuts, 


2, Install rear bumper as described in Section 
14, Note 6b, 


8. Cornering Light Assembly 


a. Removal 


1, Remove clip, screw and flatwasher securing 
rubber mat to fender. 


2. Remove three screws and flatwasher secur- 
ing fender brace and remove brace, 


3. Disconnect lead connector from cornering 
lamp. 


4, Remove two screws and flatwashers that 
secure rear of cornering lamp to fender, 


5. Remove one screw and flatwasher that se- 
cures front of cornering lamp to fender and re- 
move cornering lamp. 

b. Installation 

1. Install cornering lamp in fender and secure 

rear of cornering lamp with two screws and 


flatwashers, 


2. Install one screw and flatwasher that se- 
cures front of cornering lamp to fender, 


3. Connect lead connector at cornering lamp. 


4, Install fender brace with three screws and 
flatwashers. 


5. Secure rubber mat to fender with clip, screw 
and flatwasher. 
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9. License Lamp Assembly 
(All Except 693) 


a. Removal 


1, Disconnect brown license lamp wire 
connector. 


2, Remove two Phillips head screws securing 


license lamp bracket to center bar and remove 
housing with bracket attached. 


b. Installation 
1. Position housing with bracket attached in 
center bar and secure with two Phillips head 


screws, 


2. Connect brown wire connector, 


a 
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GENERAL DESCRIPTION 


ELECTRICAL INSTRUMENTS 


The air-core type fuel and temperature gages 
are mounted in a housing at the right and left 
sides of the transmission shift indicator in the 
instrument panel cluster. The gages use balanced 
needle construction, which means that when the 
ignition is turned ‘‘OFF’’, the pointer may come 
to rest at any point. 


The instrument panel cluster has five tell-tale 
lights on the left side, From top to bottom these 
are: Cruise Control, trunk, brakes, oil and 
generator. 


On cars equipped with Cruise Control, the word 
““CRUISE”’ will light green when the unit is set for 
automatic control. The red trunk light will come 
on whenever the trunk lid is unlocked on cars 
equipped with Remote Control Trunk Lid. 


The red brake warning light will light whenever 
brake pedal travel exceeds a predetermined 
amount. The red oil or generator lights come on 
when oil pressure is low or the generator is not 
charging. 


The high beam indicator light is located just 
below the sixty mile per hour mark on the speed- 
ometer dial face. 


The speedometer and odometers are driven by 
a gear train in the speedometer housing, which is 
driven through a flexible shaft that is connected to 
the transmission. The flexible shaft is driven at 
the transmission by an output gear designed es- 
pecially for the vehicle, and takes into consider- 
ation such variables as tire size and differential 
ratio, 


The odometer portion, which indicates distance 
traveled, is divided into two sections - the left 
half (season odometer) records accumulated mile- 
age and the right half indicates trip mileage. A 
reset knob for the trip odometer is located in the 
instrument cluster, Push in fully and turn to re- 
set. No attempt should be made to reset the 
season odometer, 


The turn signal indicators are located at the 
forward end of the front fender crown moldings. 


Twin solenoid-type horns, matched in tone, are 
located on the center of the radiator cradle 
assembly directly behind the radiator grille. A 
third short trumpet solenoid-type horn is located 
on the left side of the radiator cradle assembly. 
On all cars, a low ‘‘D’’ note horn may be installed 
as optional equipment. The horn relay is located 
on the left rear side of the radiator cradle baffle 
plate, It is actuated by depressing the horn buttons 
on the steering wheel. 


The clock assembly is located on the right side 
in the instrument panel cluster, It is spring 
driven movement, which is electrically wound. 
The clock winds every two and one-half or three 
minutes, but draws current for only a fraction of a 
second each time it winds. 


The electrical instruments portion of this sec- 
tion covers disassembly, assembly and testing 
procedures of serviceable instrument panel com- 
ponents. Procedures for removal and installation 
of electrical instruments that may be considered 
a part of or attached to the instrument panel are 
in the Instrument Panel portion of this section, 


The electrical circuit diagram for instruments 
and the diagram for external lighting and horns 
for all cars except the Fleetwood Eldorado are 
illustrated in Figs. 12-13 and 12-14 respectively. 


10. Fuel Gage Service 


When checking the fuel gage circuit, first de- 
termine whether the tank unit, wiring, or fuel gage 
is faulty. Perform the following tests to find the 
trouble, 


a. Ignition On—Gage Does Not Register 


1, Turn the ignition switch on, Fuel gage should 
register. If it does not proceed to step 2 and 
continue until defective component is isolated. 


2. If fuel gage, oil pressure light, generator 
tell-tale and temperature gage fail to register, 
the fault may be an open in the 18 pink wire to the 
printed circuit, part b of Note 17, 


3, Check fuel gage dash unit as described in 
part e of this note. 


4. Check for an open printed circuit (#12 cir- 
cuit), part e of Note 17, 


b. Ignition On—Gage Registers Full 
Under All Conditions 


1. Turn ignition switch on, If gage registers 
full under all conditions, proceed to step 2 and 
continue until defective component is isolated. 


2, Check for a defective tank unit or poor 
ground as described in part d of this note, 


3. Check for open 18 tan wire from printed 
circuit to tank unit as described in part c of 
Note 17. 
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4. Check for an open printed circuit (#1 circuit), 
part e, Note 17. 


¢. Ignition On—Gage Registers Empty 
Under All Conditions 


1. Turn ignition switch on. If gage registers 
empty under all conditions, proceed to step 2 and 
continue until defective component is isolated, 


2. Check for a grounded tank unit rheostat as 
described in part d of this note. 


3. Check for a defective or poorly grounded 
dash unit as described in part e of this note, 


4, Check for a short to ground in the 18 tan 
wire from the printed circuit to the tank unit as 
described in part d of Note 17. 


5. Check for a short to ground in the printed 
circuit (#1 circuit) as described in Note 17, part e. 


d. Checking Fuel Gage Tank Unit 


CAUTION: Make certain the headlight switch 
is off when performing this test as accidentally 
grounding the lamp circuit wire inside the con- 
nector with a jumper lead may open the head- 
light switch circuit breaker. 


NOTE: Make certain 12-way connector at 
instrument panel is connected, if previously 
disconnected. 


1, Disconnect printed circuit to tank unit tan 
wire at connector inside license plate mounting 
door. On 693 styles, disconnect tan wire just 
inside trunk compartment. 


2. Turn ignition switch on. 


3. With wire disconnected, the dash unit pointer 
should read above the ‘‘full’’ mark, Then connect 
a jumper to the connector and ground the printed 
circuit to tank unit wire. The dash unit should 
read below the ‘‘empty’’ mark. 


4, If system performs properly during this test 
and fuel gage fails to register when connected, 
the tank unit is defective. 


5. If tank unit is found to be defective by this 
test, first check for a good ground. Make sure 
that mounting screws are tight, or on 693 style, 
that ground wire is securely welded to tank unit 
cam lock. Ground lead from tank unit should also 
be in good condition. Check to see that ground 
wire is securely attached to frame at the rear of 
tank for standard series, and securely attached 
to body structure in front of the tank of 693 style. 
lf either tank unit is burned out, or tank unit 
rheostat is grounded, replace tank unit. 


e. Fuel Gage Dash Unit Check 


1, Remove upper instrument panel cover as 
described in Note 37a. 


2, Remove protective cover from fuel gage, 
using care not to damage printed circuit. 


3. Disconnect multiple connector at instrument 
panel cluster case, 


4, Using an 18 gage jumper wire, connect one 
end to battery terminal of starter motor solenoid 
and other to cluster gage unit stud that is closest 
to left fender. Fuel gage should read full. 


CAUTION: Make sure that multiple con- 
nector is not connected, Under no circumstance 
should a hot lead be connected to terminal on 
dash unit that leads to tank unit with multiple 
connector attached, If the tank unit is connected 
to battery in any manner, tank unit will be 
burned out because resistance of the dash unit 
is by-passed. 


5. Using a second jumper wire, ground remain- 
ing right hand stud on fuel gage. Gage should now 
read empty. If gage does not perform as de- 
scribed in steps 4 and 5, it should be replaced. 


f. Bent Float Arm Check 


If the above checks indicate the float unit is at 
fault, the float arm should be checked for a bent 
condition before replacing either unit. Check as 
follows: 


1. Establish a fixed reference point when 
checking for a bent float arm by placing a straight 


STRAIGHT EDGE 
FULL POSITION 


EMPTY POSITION 


Fig. 12-15 Checking for Bent Float Arm 
- All Except 693 Styles 
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FULL POSITION 


EMPTY POSITION 


Fig. 12-16 Checking for Bent Float Arm - 693 Style 


edge as illustrated on surface of cover plate, 
extending it outward, See Fig. 12-15 for all but 
693 style or Fig. 12-16 for 693 style. 


2. On all but 693 style, with float arm in 
“Empty” position against stop ‘‘A’’, distance 
from bottom of float (with float horizontal) to 
straight edge should be 5-1/4 inches + 1/16 inch, 
Fig, 12-15. Bend float arm as needed, Check 
distance from point ‘‘B’’ to ‘‘C’’, which should be 
3-1/2 inches + 1/16 inch, Fig. 12-15. Bend float 
arm as needed and recheck distance from bottom 
of float to straight edge. 


3. On 693 style, with float arm in ‘‘Empty”’ 
position against stop ‘‘A’’, distance from bottom 
of float to straight edge should be 6-1/2 inches + 
1/16 inch, Fig, 12-16, Bend float arm as needed, 
Check distance from point ‘'B’’ to ‘‘C’’ which 
should be 3-13/16 inches +1/16 inch, Fig. 12-16. 
Bend float arm as needed and recheck distance 
from bottom of float to straight edge. 


4, Check for a binding condition of float arm, 
On all but 693 style, make certain that float arm 
is not touching filter. 


11. Fuel Gage Tank Unit 
(All Except 693) 


a. Removal 


1, Remove fuel tank as described in Section 8, 
Note 2a, 


2. Remove locknut securing fuel gage tank unit 
wire to tank unit and remove wire from tank unit, 


3. Remove five screws and six washers secur- 
ing gage tank unit to tank and lift unit out of tank. 
Discard gasket. 


4, Remove fuel strainer from gage tank unit 
and replace if necessary. 


b. Installation 
1. Install fuel strainer on gage tank unit. 


2. Install gage tank unit in fuel tank, using new 
gasket, and install four mounting screws and 
washers at all holes except ground, At ground 
screw hole, position washer, ground wire and 
second washer, securing with screw. 


3. Connect fuel gage wire to gage tank unit and 
secure with attaching locknut. 


4. Install fuel tank as described in Section 8, 
Note 2b, 


12. High Beam Indicator Circuit 


When checking high beam indicator circuit, 
determine whether bulb, wiring or dimmer switch 
is defective. Perform the following tests as indi- 
cated to find the trouble, 


1, Turn headlights on and, on cars equipped 
with Guide-Matic, rotate time delay and master 
on-off control lever to OFF. If high beam indi- 
cator light does not glow, depress foot switch, If 
high beam indicator light still does not glow, 
proceed to step 2 and continue until defective 
component is isolated. 


2. Check for a burned out indicator bulb as 
described in part a of Note 17. 


3. Check instrument panel feed circuit (18 light 
green wire) as described in part b of Note 17. 


4. If step 3 does not check satisfactorily, re- 
move foot switch connector and touch one lead of 
a test lamp that is not self powered to 16 light 
blue wire and ground other lead. Lamp should 
light. If it does not light, proceed to step 5, If it 
does light, dimmer switch or light green wire to 
printed circuit as defective, Replace dimmer 
switch on a trial basis, If the problem is not in 
dimmer switch, the 18 light green wire is open. 


5. Using a test lamp that is not self powered, 
probe 16 light blue wire at headlight switch, and 
ground other lead, Lamp should light. If it does, 
open is in 16 light blue wire between headlight 
switch and dimmer switch. 


6. Probe 14 red wire at headlight switch with 
one test lamp lead of a test lamp (not self- 
powered) and ground other lead, Lamp should 
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light. If it does light, headlight switch should be 
replaced. If lamp does not light, trouble is in 
wiring from headlight switch to positive battery 
terminal. Begin at No, 1 terminal connection of 
headlight switch and check continuity of circuit. 


13. Trunk Lid Circuit 


When checking trunk lid circuit, determine 
whether trunk lid switch, bulb, wiring or printed 
circuit is defective. Perform the following test 
to isolate the condition, 


a: Trunk Lid Open 


1, With trunk lid open, trunk lid bulb in instru- 
ment panel should glow. If it does not, proceed to 
step 2 and continue until defective component is 
isolated, 


2. Disconnect wire connector at trunk lid and 
use a paper clip to ground the wire connector, If 
bulb lights, but did not light in step 1, the switch 
must be replaced, 


3. Check for a burned out indicator bulb as 
described in part a of Note 17. 


4, Check 18 orange wire to the printed circuit 
as described in part b of Note 17, An open in this 
wire will also cause clock to be inoperative. 


5, Check 18 dark green with white stripe wire 
for an open as described in part c of Note 17. 


6. Check 18 dark green wire with white stripe 
for a short as described in part d of Note 17. 


7. Check printed circuit (Circuit #7 and #6) for 
an open as described in part e of Note 17, 


14. Low Brake Indicator 
Switch Adjustment 


NOTE: The low brake indicator switch and 
Cruise Control switch are combined on all cars, 
even if the car is not equipped with Cruise 
Control. Once the Cruise Control position of 
the switch is adjusted, as described below, the 
low brake indicator switch will be adjusted. 
The only exception to this design is on 693 
styles equipped with disc brakes. The low 
brake indicator switch on these cars is in line 
with the brake line and cannot be adjusted, If 
defective, it must be replaced. If car is 
equipped with Cruise Control, see Section 15, 
Note 20. 


1. Loosen mounting screw securing switch to 
brake pedal mounting bracket, 


2. Connect a self-powered test lamp such as 
Diode Tester, J-21008, to the two bare terminals 
on the switch. Adjust switch so that lamp will 
light when brake pedal is fully released and wiil 
go out when brake pedal is depressed approxi- 


mately 1/2 inch. Tighten switch mounting screw. 


3. If switch cannot be adjusted, it is defective 
and should be replaced, 


4. If necessary to install new switch, repeat 
steps 1 and 2, 


5. Remove test lamp, 


6. If an inoperative low brake indicator circuit 
is suspected, the bulb and wiring may be checked 
as outlined in Note 17, parts a through e, If a 
defective switch is suspected, and all other checks 
are all right, remove low brake indicator switch. 
With wiring attached and switch grounded, man- 
ually move lever on switch to see that switch 
makes and breaks circuit as indicated by tell-tale 
bulb in instrument panel, 


15. Oil Pressure Indicator Service 


The oil pressure indicator light is connected in 
a circuit with the ignition switch and a pressure 
operated switch threaded into the oil header 
galley at rear of engine. Indicator light warns 
driver when oil pressure is below 4 pounds + 
1-1/2 pounds. 


If light does not come on when the ignition 
switch is turned on, or if light stays on after 
engine is started and run for 30 seconds, either 
pressure is low or one of the following units is 
defective: wiring, bulb, printed circuit, or oil 
pressure switch. Check as outlined below. 


a. Ignition On—Engine Not Running 


1. Turn ignition switch on but do not start 
engine. Oil indicator light should glow. If it does 
not, proceed to step 2 and continue until defective 
component is isolated, 


2. If oil pressure light, fuel gage, generator 
tell tale and temperature gage fail to register, 
fault is probably an open in 18 pink wire to printed 
circuit, part b of Note 17. 


3. Check operation of oil sender switch as 
described in part c of this note. 


4, Check condition of tell-tale bulb as described 
in part a of Note 17, 


5. Check condition of 18 dark blue wire from 
printed circuit to oil pressure switch as described 
in part c of Note 17, 


6. Check condition of printed circuit as de- 
scribed in part e of Note 17. 


b. Engine Running 


1, Start engine and run for 30 seconds. Oil 
pressure indicator light should not glow. If it 
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does, proceed to step 2 and continue until defec- 
tive component is isolated, 


2. Check operation of oil sender switch as 
described in part c of this note, 


3. Check 18 dark blue wire for a short to 
ground as described in Note 17, part d. Repair 
or replace as necessary, 


4, Check for a defective printed circuit (#9 
circuit) as described in Note 17, part e. 


c. Oil Pressure Switch Check 


1. Disconnect dark blue wire at oil pressure 
switch. 


2. Turn ignition switch to ON position but do 
not start engine, 


3. Connect a test lamp consisting of a one- 
candle power bulb and a pair of test leads in 
circuit by clipping one lead to battery terminal 
of starter solenoid and other lead to terminal of 
oil sender switch. Test bulb should light; if it 
does not, oil pressure switch is open and should 
be replaced, 


NOTE: Sealing compound on threads of 
switch may cause this condition and should 
never be used, 


4, Start engine and run for 30 seconds. Test 
lamp should not light. If it does, the oil pressure 
switch is shorted or the oil pressure is low. 
Replace switch on a trial basis. If new switch 
does not correct condition, remove switch and 
test pressure with a reliable pressure gage. 
Repair as necessary. 


16. Temperature Gage Service 


When checking the temperature gage circuit, 
determine whether engine thermogage unit, wir- 
ing, dash unit or printed circuit is faulty. Perform 
following tests to isolate trouble. 


a. Ignition On—Gage Does Not Register 


1, Turn ignition switch on. Temperature gage 
should register when engine has been warmed up. 
If it does not, proceed to step 2 and continue until 
defective component is isolated. 


2. If temperature gage, oil pressure light, fuel 
gage and generator tell-tale fail to register with 
ignition switch on, check for an open 18 pink wire 
to the printed circuit, part b of Note 17. 


3. Check for a defective thermogage unit as 
described in part d of this note, 


4, Check for a defective temperature gage as 
described in part e of this note, 


5. Check for an open in the printed circuit (#12 
circuit), part e of Note 17, 


b. Ignition On—Gage Registers High Temperature 
Under All Conditions 


1, Turn ignition switch on, If gage registers 
high temperature under all conditions, proceed 
to step 2 and continue until defective component 
is isolated. 


2, Check thermogage unit as described in part d 
of this note, 


3. Check for a poor dash unit ground or defec- 
tive dash unit as described in part e of this note, 


4. Check for a shorted condition in 18 dark 
green wire as described in part d of Note 17. 
Locate short and repair. 


5. Check for a shorted printed circuit (#11 
circuit) as described in part e of Note 17, 


c. Ignition On—Gage Registers Low Temperature 
Under All Conditions 


1, Turn ignition switch ON. If gage registers 
low temperature after engine is heated up, pro- 
ceed to step 2 and continue until defective com- 
ponent is isolated, 


2. Check thermogage unit as described in part d 
of this note, 


3. Check for a defective dash unit as described 
in part e of this note, 


4, Check for an open 18 dark green wire from 
printed circuit to thermogage unit as described in 
part c of Note 17, 


5. Check for an open printed circuit (#11 cir- 
cuit) as described in part e of Note 17. 


d. Engine Thermogage Unit Check 


1. Disconnect dark green wire at thermogage 
unit. 


2. Connect a test lamp consisting of a three- 
candlepower bulb and a pair of test leads in 
circuit by clipping one lead to battery terminal of 
starter solenoid and other lead to terminal of 
thermogage unit, Test bulb should not light. If it 
does light when connecting in this manner, ther- 
mogage unit is shorted and should be replaced. 


3. Remove test lead from gage terminal and 
touch it to body of unit. Bulb will light if unit is 
grounded properly. If it does not light, check for 
presence of sealing compound around threads of 
unit. Remove compound and repeat test. 


NOTE: Never use any sealing compound on 


———— 


12-20 CHASSIS ELECTRICAL (696) 
SR ce tn 58: es 


thermogage unit to stop water leaks, If tighten- 
ing unit does not stop leakage, it should be 
replaced. 


4, Remove test lamp and install dash gage wire 
on thermogage unit if it tests satisfactorily. 


e. Temperature Gage Dash Unit Check 


1, Remove upper instrument panel cover as 
described in Note 37a. 


2. Remove protective cover from temperature 
gage, taking care not to physically damage printed 
circuit. 


3. Remove multiple connector at instrument 
panel cluster case, 


4. Using an 18 gage jumper wire, connect one 
end to battery terminal of starter motor sole- 
noid and other to stud that is closest to left 
fender. Temperature gage should read ‘‘low”’ 
temperature, 


5. Using a second jumper wire, ground the 
remaining right lead stud on the temperature 
gage, Gage should now read ‘‘high’’ temperature. 
If gage does not read as described in steps 4 and 
5, it should be replaced, 


6. Disconnect jumper wires. 


7. Connect multiple connector at instrument 
panel cluster case. 


8. Install protective cover on temperature gage. 


9, Install upper instrument panel cover as de- 
scribed in Note 37b. 


Hi-Beam Indicator 


Illumination 18 Gray 


Cruise Control 
Automatic Indicator 


Clock and trunk lid 


Ignition, which feeds all other 18 Pink 
instrument panel circuits other 
than those above and the map 


light circuit 


18 Light Green 


18 White with Black Stripe 


18 Orange 


17. Checking Circuits Using 
Printed Circuit 


If any of the following circuits do not operate 
properly, check the corresponding notes to isolate 
the problem: fuel gage circuit, Note 10; high 
beam indicator circuit, Note 12; Cruise Control 
circuit, Section 15, Note 15; trunk lid circuit, 
Note 13; low brake circuit, Note 14; oil pressure 
tell-tale circuit, Note 15; charging circuit, Sec- 
tion 12, Note 37; temperature circuit, Note 16. 


If performing checks on the illumination circuit 
or Clock circuit, proceed directly to this note. 


a. Checking For Burned Out Tell Tale Bulb 


1, On all circuits using tell-tale bulbs, remove 
upper instrument panel cover as described in 
Note 37a, 


2. Remove wedge base socket bulb for affected 
circuit, Fig. 12-17 and replace if necessary, 


3. If bulb is all right, install and proceed to 
part b of this note. 


b. Checking Instrument Panel Feed 
Circuits For Open 


1. Remove upper instrument panel cover as 
described in Note 37a, if not done previously, 
Leave battery cable attached. 


2, Disconnect i2-way connector at back of in- 
strument panel cluster case, 


3. Use the following table to identify the circuit 
wiring color code and perform preliminary steps 
needed to check the continuity, Fig. 12-17. 


Headlamp switch all the way 
out. Dimmer switch on Hi- 
Beam, 


Headlamp switch halfway or 
fully out. 


Ignition switch in on posi- 
tion and Cruise Control selec- 
tor switch lever in ‘‘AUTO”’ 
position. 


Ignition switch in on position, 
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4. To check any circuit, touch one lead of a 
test lamp that is not self-powered to terminal at 
wiring harness connector of affected circuit and 
ground other lead. Test lamp should light. If it 
does not light, trace the circuitry to the harness 
connector using chassis circuit diagram at back 
of this section. If test lamp lights, proceed to 
part c of this note, 


c. Checking Sender Circuits or Switch Side 
of Circuit for Open 


1. Remove upper instrument panel cover as 


Sender or Switch Circuit 


Fuel Gage (Sender Side) 


High Beam Indicator 


Trunk Lid (Switch Side) 


Low Brake (Switch Side) 


Oil Pressure Tell-Tale 


Temperature (Sender Side) 


4. To check the circuit, touch one lead of a 
test lamp that is self-powered to terminal at 
wiring harness connector of affected circuit and 
ground other lead. Test lamp should light. If it 
does not light, trace circuitry wiring and affected 
sender or switch by using chassis circuit diagram 
at back of this section, If it does light, proceed to 
part d of this note, 


d. Checking Sender Circuits or Switch Side 
of Circuit for Short 


1, Remove upper instrument panel cover as 


Wire Color Code 


18 Light Green 
18 Dark Green with White 


18 Tan with White 


18 Dark Blue 


18 Dark Green 


described in Note 37a, if not done previously, 


2. Disconnect 12-way connector at back of 
instrument panel cluster case, if not done 
previously. 


3. Use the following table to identify the circuit 
wiring color code and perform the necessary 
preliminary steps needed to check the continuity 
of the circuit. 


Preliminary Steps 


Disconnect and ground brown 
wire at connector inside li- 
cense plate mounting door. On 
693 styles ground tan feed wire 
at connector just inside trunk, 


Disconnect and ground double 
light green lead at dimmer 
switch connector. 


Deck lid open, 


Disconnect 18 Tan with White 
wire at Cruise Control and low 
brake indicator switch. Ground 
18 Tan with White wire with 
jumper wire. 


described in Note 37a, if not done previously. 


2, Disconnect 12-way connector at back of 
instrument panel cluster case, if not done 
previously. 


3. Use the following table to identify the wiring 
color code of the circuit and perform the neces- 
sary preliminary steps needed to check the cir- 
cuit for shorts, Fig, 12-17. 


Sender or Switch Circuit Wire Color Code Preliminary Steps 


Fuel Gage (Sender Side) 18 Tan 


Disconnect wire at connector 
inside license plate mounting 
door. On 693 styles, disconnect 
tan feed wire connector inside 


trunk, 


=e 
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Trunk Lid (Switch Side) 


Low Brake (Switch Side) 


Oil Pressure Tell-Tale 
(Sender Side) 


Temperature (Sender Side) 


4, To check the circuit, touch one lead of a 
test lamp that is self-powered to terminal at 
wiring harness connector of affected circuit and 
ground other lead, Test lamp should not light. If 
it does light, trace the wiring from the affected 
sender or switch and repair short in wiring by 
using chassis circuit diagram at back of this 
section. 


e. Checking Printed Circuit 


If an open circuit cannot be found using the 
procedures previously described, check the affect- 
ed circuit as outlined below. 


1, Remove upper instrument panel cover as 


ILLUMINATION 


acs) | an 


Sa SSS SSS 
INSTRUMENT PANEL CONNECTOR 


Sender or Switch Circuit Wire Color Code Preliminary Steps 


18 Dark Green with White 


18 Tan with White 


18 Dark Blue 


18 Dark Green 


HIGH BEAM 


Disconnect wire at deck lid. 


Disconnect 18 Tan with White 
wire at Cruise Control and low 
brake indicator switch. 


Disconnect 18 Dark Blue wire 
at oil pressure switch, 


Disconnect 18 Dark Green con- 
nector at thermogage unit. 


described in Note 37a, if not previously removed. 


2. If bulbs are all right, remove instrument 
panel cluster assembly as described in Note 39a. 


3. Examine the printed circuit affected for 
signs of damage using Fig. 12-17. If necessary, 
a self-powered test lamp may be used to check 
the continuity of these circuits, Check both the 
feed or hot circuit and the ground, switch or 
sender feeds for the affected circuit. If defective, 
the printed circuit must be replaced as described 
in Note 41, 


4. If the clock still does not operate properly, 
it should be replaced on a trial basis. 


CRUISE CONTROL 
ILLUMINATION TRUNK 


OIL LOW BRAKE 
ILLUMINATION GENERATOR 


12 11:10 9 


Fig. 12-17 Printed Circuit 
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PRINTED CIRCUIT LEGEND 


poes Wiring 
No. and Circuit Ester Cals 


. Fuel Gage (Sender Side) 


18 Tan 


Blank 
Hi-Beam Indicator. . . 18 Light Green 


. Illumination. ...... 18 Gray 


er a 


Cruise Control 
Automatic Indicator 
Tell Tale... ......, 18 White with 


Black 


18 Dark Green 
with White 


. Trunk Lid (Switch Side) 


. Clock and Trunk Lid 


(Feed Side) ...... 18 Orange 


18. Speedometer Head Assembly 


a. Disassembly 


1, Remove speedometer head assembly as de- 
scribed in Note 40a, 


2. Remove two dial retaining screws, being 
careful not to mar dial. 


3. After recording mileage, remove two screws 
securing the plastic high beam tell-tale housing 
lift out total odometer, Do not attempt to disas- 
semble the odometer, It is serviced as a complete 
unit. 


4, Lift out trip odometer with end spring on 
left side of shaft and interconnecting gear on 
right side, 


5. Remove idler gear, trip odometer reset 
gear, bushing and odometer engaging spring by 
lifting shaft slightly on left and pulling out to 
remove. 


6. Remove third gear retainer plate screw and 
plate, then remove trip odometer reset spring. 


7, Odometer reset shaft can now be removed. 


8. With the third gear retainer plate screw and 
plate off lift out yellow third gear. 


NOTE: Further disassembly requires re- 
moval of field plate and speed cup assembly 
and subsequent recalibration of speedometer, 
If speedometer tester is not available for re- 
calibration, repairs needing disassembly beyond 


: : Wiring 
No. and Circuit Color Code 


8. Low Brake (Switch Side) 


18 Tan with 
White 


. Oil Pressure Tell Tale 
(Sender Side) ..... 


. Generator Tell Tale 
(Sender Side) ..... 


18 Dark Blue 


18 Brown 


- Temperature Circuit 


(Sender Side) ....., 18 Dark Green 


- Ignition - Feeds Fuel 


Gage, Oil Pressure 
Tell-Tale, Generator 
Tell-Tale, Tempera- 
ture Circuit and Low 
Brake Circuits. . , 


this point should be referred to a United Motors 
Service Station, 


9. Carefully remove white painted aluminum 
pointer assembly (press fit), Turn against zero 
stop and lightly lift pointer assembly at hub. 


10, Remove two screws securing jewel plate. 
Remove jewel plate, 


ll, Remove two screws securing field plate to 
frame and remove field plate and speed cup by 
lifting out by the speed cup spindle. 


12, Inspect second gear for signs of damage, 
Do not remove unless necessary, as usually this 
gear will break while being removed. If neces- 
Sary, remove second gear as follows: 


a, Place bushing side of frame on wood block, 
but be certain bushing area is not obstructed by 
wood block, 


b. Insert 1/8" punch or rod inside frame and 
against rear of bushing, 


c, Carefully drive out bushing, 
NOTE: Further disassembly, such as re- 


moval of the magnet shaft from frame, and 
speed cup assembly is not recommended, 


b. Assembly 


1, If removed, position second gear in frame 
assembly with gear end contacting worm gear on 


a 
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magnet shaft. Install by tapping bushing squarely 
into frame with rawhide mallet or similar tool 
until end play .005" to .025". 


2. Position third (yellow) gear with bevel gear 
end engaging worm gear end on second gear, 


3. Install trip odometer reset shaft, position 
reset shaft return spring so that spring is actu- 
ated when shaft is depressed. 


4, Holding spring in position, install retainer 
plate and screw, being sure second gear is in 
plate hole. 


5. Position the shaft containing the idler gear, 
trip odometer reset gear and odometer engaging 
spring in frame engaging the right end into the 
frame hole first. 


6. Make sure trip odometer is clean of finger- 
prints by wiping with a lintless cloth or soft 
chamois. 


7. Install trip odometer with end spring and 
interconnecting gear, making sure slotted ears of 
pinion carriers fit in positioning slot in frame, 


8. Wipe total odometer clean of fingerprints 
with a lintless cloth or soft chamois, 


9, Install total odometer, making sure slotted 
ears of pinion carriers fit in positioning slot in 
frame. 


10. Secure odometers by installing the high beam 
tell-tale housing and two screws. 


1l. If removed, install speed cup and field plate 
by holding speed cup spindle and guiding assembly 
onto dowels. Retain with two screws and tighten 
uniformly. 


NOTE: Make sure speed cup stop tap is on 
correct side of field plate so as to permit 
needle rotation, Hairspring coil on speed cup 
must be evenly spaced when in wound position. 
It may be necessary to use tweezers to adjust 
coils. Move regulator arm to horizontal posi- 
tion, if necessary, so that maximum adjustment 
may be made in either direction during 
calibration. 


12. If removed, install jewel plate with cup end 
up. Place one drop of rislone-type oil in jewel. 
Carefully wipe off excess oil. 


13. Rotate all odometer wheels to the top of 
their travel. 


14, Position speedometer dial on dowels, and 
secure with two screws. 


15. Mount pointer on tapered spindle so that it 
points at approximately 30 MPH and twist back to, 
and in line with, ‘‘0’’ graduation while pressing 
down lightly. Tap pointer very lightly with handle 
end of screwdriver to secure in position, 


16, Check for secure pointer to spindle contact 
by inserting a short piece of speedometer cable 
with proper tip in drive end of speedometer. An 
initial fast spin of test cable should swing pointer 
to approximately 30 MPH and then briskly return 
to ‘‘0’’. Perform this test several times. If 
pointer becomes loose on spindle, repeat step 15, 


17. If during the performance of step 16, pointer 
returns to ‘‘0’’ intermittently or not at all, this 
indicates a speed cup and magnet assembly defect. 


18. If field plate and speed cup assembly were 
removed, calibrate speedometer assembly, follow- 
ing the instructions furnished by the manufacturer 
for the speedometer tester being used, 


19. Install speedometer head assembly as de- 
scribed in Note 40b. 


19. Directional Signal Service 


The switch that operates the front fender cor- 
nering light is integral with the directional signal 
switch. 


It is part of the switch block included in the 
switch assembly, and is serviced with the switch. 
Automatic cancelling of the turn signal lights and 
cornering lights when lit is achieved by means of 
a cam connected to the steering wheel hub and a 
ratchet that is integral with the switch assembly. 
When the steering wheel is turned in the direction 
for which the control is set, the cam passes the 
ratchet without engaging, but when the wheel is 
turned in the opposite direction, the cam engages 
the ratchet and cancels the signal and cornering 
light. 


The signal flasher, which is identical for both 
columns, is a sealed non-adjustable unit located 
on the fuse panel. If inoperative, it must be re- 
placed. The flasher makes an audible signal 
when the circuit is energized. This serves as an 
additional warning that the signal is operating. 
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When the signal system is operating properly, 
the lights flash about 70 to 90 times per minute 
at 12.8 volts, If either a front or rear turn signal 
bulb burns out, the reduced current in the circuit 
will cause the remaining signals on that side of 
the car to burn steadily. 


20. Directional Signal Switch and 
Hazard Warning Switch 


a. Removal (Standard Wheel) 


1. Remove directional signal switch or hazard 
warning switch as described in Section 9, Note 
19a, steps 3 through 14, omitting step 8, 


b. Installation 


1. Install directional signal switch or hazard 
warning switch as described in Section 9, Note 
19c, steps 9 through 25, 


c. Removal (Tilt and Telescope Wheel) 


1. Remove directional signal switch or hazard 
warning switch as described in Section 9, Note 
24a, steps 3 through 16. 


d. Installation (Tilt and Telescope Wheel) 


1. Install directional signal switch or hazard 
warning switch as described in Note 24c, steps 
23, and 27 through 39, 


21. Horn Operation and Testing 


Conditions that may affect horn performance 
and procedures for checking these conditions are 
listed below: 


a. Horn Inoperative or Blows Intermittently 


1, Depress cushion at each of three spokes in 
turn to energize horn. Horn should blow at any 
spoke, If horn blows at one spoke but fails to 
blow at either or both remaining spokes, the fault 
is in the circuitry in the wheel. Refer to Note 22 
for servicing wheel. If horn fails to blow at all 
spokes, proceed as outlined below. 


2. While energized, tap horn lightly. If horn 
blows, proceed to step 3. If horn fails to blow, 
refer to step 6 of this procedure. 


3. Release cushion so that horn will stop 
blowing. 


4, Energize horn again. If horn blows normally, 
a particle of foreign material between the contact 
points caused the trouble and no adjustment is 
necessary. 


Fig. 12-18 Horn Adjusting Screw 


5. If horn still fails to blow until tapped, turn 
adjustment screw, Fig, 12-18, one full tur 
counterclockwise with pliers. 


CAUTION: This adjustment is sensitive. Do 
not turn screw more than one full turn or in 
wrong direction (clockwise), Misadjustment will 
require removing horn for adjustment on bench 
as described in Section d of this note. 


6. Check horn for normal operation and if still 
inoperative, perform the following checks, 


a. Connect a jumper lead to ‘‘H’’ and middle 
terminals of horn relay. 


b. If horn blows, trouble is in relay, horn 
control or wiring. 


c, To determine whether relay, horn control, 
or wiring is at fault, ground ‘‘S’’ terminal of 
relay. 


d. If horn blows, horn control or wiring is at 
fault. 


e. If horn does not blow and wiring between 
battery and relay is not defective, connect a volt- 
meter between horn terminal and horn mounting 
nut, 


f. Connect a jumper lead to ‘‘H’’ and middle 
terminals of relay and note voltmeter reading, 


g. If no voltmeter reading is obtained, wiring 
between relay and horn is open or horn is not 
grounded, 


h. If voltmeter reading is less than 7.0 volts, 


eee 
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trouble is due to high resistance connections in 
wiring or a faulty horn. 


i. If voltmeter reading is above 7.0 volts, 
trouble is due to a faulty horn, In this case, test 
horn for current draw. 


7. If no trouble is located during these checks 
and horn is still inoperative, remove horn for a 
bench check. 


b. Horn Tone Poor 


1. Harsh tone - caused by loose bolts in sheet 
metal mounting area. 


2. Low pitch roar - sounds like ‘‘moo-ing’’ and 
is caused by too high a current. Horn needs 
adjusting. 


3. Weak tone - caused by too low a current. 
Horn needs adjusting, 


4. Weak strained tone - foreign body in horn 
trumpet that should be shaken out or removed. 


5. Harsh vibration - caused by horn touching 
sheet metal. Bracket should be bent to give horn 
clearance and freedom from interference. 


c. Horn Blows Constantly 
1, This can be caused by a sticking horn relay. 


2. Horn relay may be energized by grounded or 
shorted wiring. 


3. Contact at any of three screws securing horn 
contact wires with reverse side of cushion is 
another cause, 


NOTE: Most horns with burned open winding 
are caused by one of the above malfunctions, 
Before replacing horns with open windings with 
new horns, make sure that none of the above 
conditions exist, or the horn winding will again 
burn open. 


d. Bench Checks 


1, Measure current draw of horn while horn is 
operating. Current draw for each horn should be 
between 4.5 and 5.5 amperes at 11.5 to 12.5 volts, 


2. No current may indicate a broken connection 
or an open circuit due to a broken lead or to 
overheating. Most horn failures are caused by 
horns being operated continuously, which develops 
sufficient heat to melt the wires in the winding, 
causing an open circuit. Overheating is accom- 
panied by a characteristic odor which indicates 
that horn should be replaced. 


3. No current can also indicate that the contact 
points are open and a current adjustment is re- 
quired, Turn adjusting screw counterclockwise. 


4, High current, over 20 amperes, indicates an 
overheated winding or shorted horn which should 
be replaced. 


5. A reading of approximately 18 amperes for a 
12-volt horn indicates a condition in which the 
contact points are not opening. A current adjust- 
ment is required by turning the adjusting screw 
clockwise, 


e. Current Adjustment 


Turn adjusting screw, Fig. 12-18, counterclock- 
wise to increase current or clockwise to decrease 
current until specified current is reached. Care 
must be taken not to turn the adjusting screw too 
far. Turn only 1/4 of a turn at onetime. If 
adjustment loosens the screw excessively, it may 
be staked with a punch, 


f. Cold Weather Adjustment 


If horn fails to blow in cold weather, itis 
possible that current limit is set too low although 
still within 4.5 - 5.5 ampere limit (each horn) at 
12.0 volts, Turn adjusting screw 1/4 turn counter- 
clockwise (90°) to increase draw, Fig. 12-18. 


CAUTION: This adjustment should not be 
made unless horn fails to blow. A current in- 


crease on a properly operating horn can result 
in complete failure of unit. 


22. Horn Contact Assembly 


a. Removal 


1, Remove steering wheel as described in Sec- 
tion 9, Note 17a. 


2. Remove three screws securing three contact 
wires to wheel, 


NOTE: These screws provide the horn con- 
tact at the wheel. 
b. Installation 


1. Position horn contact wires at wheel and 
secure with three screws, 


2. Install steering wheel as described in Section 
9, Note 17b, 
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23. Clock Regulation and Resetting 


The accuracy of automobile clocks operating on 
direct current should not be compared too closely 
with that of electric clocks operating on alter- 
nating current, The frequency of alternating cur- 
rent is controlled and corrected constantly at the 
power source, thereby eliminating accumulation 
of errors. A car clock is spring-operated and 
electrically wound, Time errors are accumulated 
day by day. 


An automobile clock is considered a good time 
piece when at normal temperatures the consistent 
gain or loss does not exceed seven minutes per 
week. Accumulation of this error can amount to 
as much as thirty minutes during a month. 


The owner must anticipate resetting the hands 
occasionally. This should be explained to owners 
at new car delivery. It is possible to regulate the 
clock so that the variation will be less than seven 
minutes weekly if care is taken as described 
below. 


The reset knob projects from the center of the 
lower edge of the clock. To reset, pull reset knob 
all the way out and turn until hands are at desired 
time, Keep the reset knob fully pulled out during 
adjustment, otherwise, automatic regulator may 
not engage. Resetting clock in either direction 
will automatically regulate clock to run approxi- 
mately 20 seconds per day faster or slower, 
depending on which way clock is set. If more than 
a 20 second adjustment is required, reset clock 
after 12 hours have elapsed. This setting will 
give an additional 20 seconds slower or faster. 


The special oils used to lubricate automotive 
clocks tend to deteriorate with age. If timekeep- 
ing characteristics of the clock become erratic, 
it should be removed and sent to the clock manu- 
facturer’s authorized clock repair station for 
cleaning and re-oiling. Cleaning and re-oiling is 
recommended at least once every two years, 


24. Back-Up Light and Neutral Safety 
Switch Removal and Installation 


The neutral safety switch, back-up light switch, 
and parking brake vacuum release valve are com- 
bined into one unit mounted on the steering column 
under the instrument panel. , 


a. Removal 


1. Place transmission shift lever in neutral. 


12-27 


~ CONTACT 
CARRIER 


SCRIBE LINES 


Fig. 12-19 Switch in Neutral 


2. Remove two mounting nuts and carefully 
remove switch from steering column being careful 
not to disturb position of contact carrier, 


3. Mark position of contact carrier, Fig, 12-19. 


4, Mark top vacuum hose for identification and 
remove hoses. 


5. Disconnect two wiring connectors from 
switch. 


b. Installation 


1. Place transmission shift lever in neutral 
position, 


2. Connect two wiring connectors to switch, 


3. Move contact carrier on switch assembly to 
neutral position as marked during removal, Fig. 
12-19. If necessary to install a new switch, the 
switch will be secured in neutral by a shear pin. 
Do not break pin. 


4, Install switch assembly on steering column, 
aligning contact carrier blade with slot in shift 
tube. 


5. Secure switch to steering column with two 
mounting nuts, making sure that shift lever is 
centered in the Neutral position while this opera- 
tion is performed. 


6. Connect vacuum hoses to switch as marked 
during removal. 


7. Switch should now be properly adjusted. If 
new switch was installed, a slightly greater effort 
to position the shift lever in any position besides 
neutral will be necessary, because it will be nec- 
essary to break the shear pin. Check operation as 
described in Step 1 of Note 25. 


- 


12-28 CHASSIS ELECTRICAL (704) 


25. Back-Up Light and Neutral Safety 
Switch Adjustment 


Check transmission linkage adjustment as de- 
scribed in Section 7, Note 4, on all but 693 styles 
or Note 22 on 693 styles before adjusting switch, 


1. Switch should operate as described below; 


a. Engine should start in PARK and NEUTRAL 
positions only. 


b. Back-up lights should operate when trans- 
mission shift lever is placed in REVERSE 
position, 


c. Parking brake should release in any drive 
range with engine running. 


A vacuum leak that can be corrected by moving 
the shift lever is an indication that the switch is 
improperly adjusted and not defective. The switch 
should be adjusted in this situation, Adjust as 
described below: 


2. Loosen mounting nuts on switch, 


3. Place transmission shift lever in NEUTRAL 
position. 


4, Adjust switch until engine starts in NEU- 
TRAL position. Tighten mounting nuts and test 
operation as described in Step 1. 


26. Electrical Accessory Installation 


When installing additional electrical equipment, 
such as Rear Window Defogger or Twilight Senti- 
nel, connect this equipment to the proper termi- 
nals in the wiring harness or the accessory 
terminal on the fuse panel in accordance with the 
instructions provided with the accessory, Care 
should be exercised in installing accessories 
other than those that are Cadillac designed to 
avoid over-loading the electrical system. 
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GENERAL DESCRIPTION 


WINDSHIELD WIPER AND WASHER SYSTEM 


All windshield wiper and washer information 
may be found in this portion of Section 12 with the 
following exceptions; The removal and installa- 
tion of the windshield wiper and washer switch is 
covered in Note 55 in the instrument panel portion 
of this section and the removal and installation of 
the shroud top ventilator frame and grille and 
windshield wiper transmission are described in 
Notes 82 and 83 respectively. 


A three-speed windshield wiper and washer 
system is used on all 1967 Cadillac cars, The 
windshield wiper and washer assembly is mounted 
at the left side of the cowl, The wiper unit drives 
a center drive arm connected to two wiper trans- 
mission link arms. The wiper unit link arms 
drive two individual wiper transmissions, 


The wiper and washer assembly consists of a 
wiper unit, which contains a 12-volt motor, a 
gear box section, a relay control, and a washer 
unit. 


The wiper and washer assembly is controlled by 
a three-way switch located on the left side of the 
lower instrument panel to the left of the steering 
column, Fig. 12-20. The wipers can be operated 
at three different speeds as desired. The washers 
are activated by rotating down the washer button, 
integral with the switch. When the washer button 
is rotated the switch lever is moved mechan- 
ically to the low speed position, The lever will 
then stay in the low speed position until the oper- 
ator moves it to the ‘‘OFF’’ position. 


Wiper Electrical Operation 


LOW SPEED - Moving the control switch lever 
to the ‘‘Lo”’ speed position, Fig, 12-21, connects 
the relay control and shunt field circuit directly 
to ground. This provides the following circuit: 


Current flows through the 16 pink wire to the 
25 amp windshield wiper fuse in the fuse panel and 
on through the 18 yellow wire to terminal number 


WASHER SWITCH SWITCH LEVER 


Fig. 12-20 Wiper and Washer Control Switch 


2 of the wiper motor. It then flows through the tan 
wire to one contact point on the relay switch, and 
on through the red wire, the relay coil and through 
the red wire back to terminal No, 1, through the 
light blue wire and the dash switch to ground. 
After passing through the relay points, current 
flows through the black with pink stripe wire 
through the series field and divides; part flowing 
through the armature and circuit breaker and 
through the black ground wire, the other part 
flowing through the shunt field, the solid black 
wire to terminal number three, and on through the 
black with orange stripe wire to ground at the 
control switch. Current by-passes the 20 ohm 
resistor ground circuit at terminal No, 3 at this 
time because of the lower resistance of the 
control switch ground circuit. 


MEDIUM SPEED - Moving the control switch to 
the ‘‘Medium’’ speed position (center), Fig. 12-21, 
connects a 13 ohm resistor, located in the control 
switch, in parallel with the twenty ohm resistor 
connected from the shunt field circuit. These two 
resistors, connected in parallel, provide slightly 
less than eight ohms resistance in the shunt field 
allowing less current to flow in the shunt field. 
This permits correspondingly more current in the 
series field circuit, resulting in medium speed. 


HIGH SPEED - Moving the control switch lever 
to the ‘‘High’’ speed position (right), Fig. 12-21, 
eliminates the path to ground in the control 
switch, leaving only the one 20 ohm resistor in 
the shunt circuit. This one resistor allows even 
less current to flow through the shunt field than 
was possible at either the medium or low speeds, 
which results in high speed operation. 


Wiper Mechanical Operation 


In the ‘‘Off’’ position, the wiper gear drive pawl 
is located in a slot in the relay and switch as- 
sembly, Fig. 12-22. In this position it is pushing 
against a spring loaded latch arm. The latch arm, 
in turn, is pushing against a flexible switch con- 
tact that holds the switch contacts open.Fig. 12- 
22 shows the wiper gear mechanism in the 
“‘Park”’ of ‘‘Off’’ position, 


When the switch lever is moved to any drive 
position, the circuit through the relay and switch 
assembly coil is completed to ground at the dash 
switch, The motor shunt field ground connection 
at the dash switch is maintained, With the relay 
magnet coil energized, the latch arm is attracted 
to the magnet coil. This action trips the latch 
arm away from the flexible relay switch contact 
bar, and this allows the switch contact points to 
close. When the contact points close, the feed to 
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Fig. 12-22 Wiper Drive Mechanism 


the wiper motor windings is completed and the 
wiper motor Starts, 


When the wiper motor first starts, only the 
gear rotates. The other gear assembly parts 
(drive pawl, lock pawl, drive plate and shaft, and 
crank arm) are unlocked with the gear because 
the drive pawl extends into the relay switch slot. 


Since the gear rotates independently during this 
stage of the ‘‘start up’’, and since the crank arm 
or output shaft extends through the gear shaft 
“off center’’, a cam action results between the 
output shaft and gear shaft. This cam action 
causes the drive pawl to move out of the relay 
switch slot. After the gear has rotated approxi- 
mately 180 degrees, the spring loaded drive and 
lock pawl guide pins snap into their respective 
pockets in the gear, locking the drive or output 
shafts and related parts to the gear. The complete 
gear mechanism is now in its normal run position, 
and the gear, drive pawl, lock pawl, drive plate 
and shaft assembly and crank arm rotate as a 
unit, 


Moving the dash switch lever to the ‘‘Off’’ posi- 
tion opens the relay coil circuit to ground at the 
dash switch. With the relay coil circuit open, the 
spring loaded relay latch arm moves out into the 
path of the gear assembly drive pawl. 


The relay switch contact points are still closed 
at this stage of operation, so the circuit to the 
wiper motor is still completed. Thus the wiper 
motor and gear mechanism continues to run. The 
continuing rotation of the gear assembly causes 
the drive pawl to engage the latch arm. This 
action unlocks the drive pawl, lock pawl, drive 
plate and shaft assembly, and crank arm from the 
gear, which prevents them from rotating with the 
gear. However, since the relay switch contact 
points are still closed, the motor continues to run 
and the gear continues to rotate, Since the drive 
shaft extends through the gear shaft ‘‘Off center’’, 
a cam action results. The resulting cam action 
causes the drive pawl to move into the relay 
switch slot, As the drive pawl moves into the 
switch slot, it pushes against the latch arm which 
in turn opens the switch contact points. This 
action opens the circuit to the wiper motor and 
the wiper motor stops. 


Washer Circuit 


Rotating the washer button on the control switch 
down mechanically moves the switch lever to the 
“‘l_o’’ speed position. The washer relay coil is 
energized by the current flowing from the No, 2 
terminal on the wiper unit connector through the 
yellow wire into the relay coil and from there 
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Fig. 12-23 Washer Unit 


through the white with dark blue stripe wire to 
ground in the control switch. 


Washer Mechanical Operation 


The washer unit is driven by a pin attached to 
the drive plate and shaft assembly in the wiper 
unit. This pin fits into the washer rotor cam and 
drives the pump, at idle, whenever the wiper unit 
is in operation, 


When the washer button is rotated down, the 
washer circuit is completed to ground and the 
washer relay is energized, pulling the relay arm- 
ature and ratchet pawl away from the nylon 
ratchet wheel, Fig, 12-23, At this point, the wire 
stop slips into position and holds the relay arm- 
ature away from the ratchet wheel, allowing the 
ratchet pawl, which was previously moving back 
and forth through the armature opening to drop 
out of the opening and start to rotate the ratchet 
wheel. 


The plunger arm slips off the eccentric at the 
bottom of the ratchet wheel and moves in the di- 
rection of the bellows, This action causes the 
bellows to collapse and forces water from the 
bellows out through the outlet valve to the nozzles, 
As the plunger arm starts on its return travel, 
water is drawn through the inlet valve and refills 
the bellows for the next exhaust stroke, 


The action is repeated through the 21 teeth on 
the ratchet wheel. As the ratchet wheel completes 
its rotation, the tang on the armature slips into 
the recess of the ratchet wheel, which then al- 
lows the ratchet pawl to disengage from the wheel 
and move freely through the armature, and the 
washer is again in the idle position, 


27. Windshield Wiper and Washer Unit 


a. Removal 
1, Disconnect negative battery cable at battery. 


2. Disconnect three washer hoses from washer 
unit control valve, Mark small outlet hoses and 
corresponding control valve nozzles for 
identification. 


3. Disconnect two-way wire connector at washer 
unit and three-way wire connector at wiper unit, 


4, Remove cover from opening in left side of 
cowl to gain access to wiper unit crank arm, 


NOTE: Cover is located above wiper and 
washer assembly, 


5. Loosen two locknuts securing wiper unit 
crank arm to ball socket on end of transmission 
drive linkage, then disengage crank arm from 
ball socket, Fig, 12-24, 


CAUTION: Do not remove locknuts from 
ball socket studs, 


6, Remove three screws that hold wiper and 
washer assembly to cowl and remove wiper and 
washer assembly from cowl. 


b. Installation 


i, Install wiper and washer assembly on cowl 
and secure with three attaching screws, Be sure 
wiper unit crank arm is in PARK position as 
shown in Fig, 12-25, 


ECRANK ARM 
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Fig. 12-24 Removing Crank Arm from Ball Socket 
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Fig. 12-25 Crank Arm in Park Position 


2. Working through opening in cowl, install 
drive linkage ball socket on wiper unit crank arm 
and tighten two attaching locknuts that hold crank 
arm to ball socket, Fig, 12-24, 


3. Place sealer on reverse side of cover and 
install cover into opening in left side of cowl. 


4, Connect three-way wire connector to wiper 
unit. 


5. Connect two-way wire connector to washer 
unit, 


6. Connect three washer hoses to washer unit 
control valve as marked during removal. 


7. Connect negative battery cable to battery, 


8. Check operation of wiper and washer 
assembly, 


28. Windshield Wiper Unit 
Disassembly and Assembly 


NOTE: The following disassembly and as- 
sembly procedures for the wiper unit are 
broken down into two major areas: The motor 
section and the gear box section, Each section 
may be serviced independently of the other, 


a. Motor Disassembly 

1. Scribe a reference line along the side of the 
casting and motor case to insure proper reas- 
sembly, Fig, 12-26, 


2. Remove the two motor through bolts, 


3. Strike motor case lightly with a mallet to 
loosen it from casting. 


4, Feed exposed excess length of motor leads 
through the casting grommet and carefully back 


CASTING 


SCRIBE 


Fig. 12-26 Separating Motor Case from Casting 


the motor case and field assembly and armature 
away from the casting, Fig, 12-26, 


5. Unsolder the black lead from circuit breaker, 
Fig, 12-27, 


6, Straighten out either set of two brush plate 
retainer tabs that retain the brush plate to the 
field coil retainers, Fig, 12-27. 


NOTE: The tabs straightened must be on the 
same side of the brushes, 


7. Install Brush Spring Retainer, J-7890, over 
brush holder that has brush lead attached to 
circuit breaker, Fig, 12-27, 


NOTE: Brush Spring Retainer, J-7890, may 
be bent slightly on one leg. 


8, Holding the opposite brush from that re- 
tained in step 7, carefully lift the brush plate off 
the mounting legs far enough to clear the arm- 
ature commutator, Fig, 12-28. 


9, Allow the brush, held in step 8, to move out 
of its holder, Remove the brush spring and lift 
the brush plate off the armature shaft, 


10, Lift armature out of case and field 
assembly. 
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Fig. 12-27 Detaching Brush Plate 


11. If necessary to replace motor field assem- 
bly, cut the solid black and black with pink stripe 
leads in a location convenient for splicing - pref- 
erably near the wiper terminal board, 


12, Remove felt washer, steel thrust disc and 
rubber thrust disc from case assembly bearing 
as required, 


b. Motor Assembly 


1, If necessary, splice the leads of the replace- 
ment case and field assembly to the correspond- 
ing wiper leads cut in step 11 of disassembly 
procedure, Solder and tape these joints, Refer 
to Fig. 12-27. 


2, Install the rubber thrust disc, steel thrust 
disc and felt washer in the case assembly bear- 
ing in the order indicated, 


3. Be sure steel ball is located in armature 


end of armature shaft, 


NOTE: Replacement armatures are not sup- 
plied with thrust ball. To remove thrust ball 
from original armature, use a magnet, 


4, Lubricate ends of armature shaft and thrust 
ball with high melting point - medium grade 
lubricant, 


5. Assemble armature in the case and field 
assembly, Fig, 12-29. 


6, Position the partially assembled brush plate, 
Fig, 12-29, over the armature shaft far enough 
to allow re-assembly of the remaining brush in 


~ BRUSH SPRING 
RETAINER, J 7890 


Fig, 12-28 Separating Brush Plate 


its brush holder; then position the brush plate 
assembly on the mounting tabs in the position 
shown in Fig, 12-27, 


NOTE: Circuit breaker ground lead will not 
reach circuit breaker terminal if brush plate 
is positioned wrong. 


7. Center the brush plate mounting holes over 
the mounting tabs and bend the two tabs 
straightened during disassembly toward the brush 
holders as required to secure the brush plate 
in position, 


8. Remove brush retainer clips and resolder 
circuit breaker ground lead to circuit breaker, 
Fig. 12-27. 


9. If a new case and field assembly is used, 
scribe a line on the new case and field assembly 


BRUSH SPRING 
RETAINER, J 7890 


Fig. 12-29 Installing Armature and Brush Plate 
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in the same approximate position as the one 
scribed on the original case, This will insure 
proper alignment of the new case and field with 
the wiper die case housing. 


10. Position armature worm shaft inside the 
housing and, using the scribed reference marks, 
line up the case and field assembly with the hous- 
ing as nearly as possible, 


11, Maintaining the armature in its assembled 
position in the case, start the armature worm 
shaft through the field and housing bearing until 
it starts to mesh with the worm gear, At the 
same time, carefully feed the excess black and 
black with pink stripe leads through the housing 
grommet, Be careful not to pinch any motor leads 
between case and edge of field. 


CAUTION: It may be necessary at this point 
to rotate armature slightly before the worm 
will engage with worm gear, 


12. Rotate the case as required to align the 
bolt holes in the case with those in the housing. 


13, Secure the case to the housing with the two 
through bolts, 


14. Loosen adjusting screw locknut and adjust 
screw as required until end of screw just touches 
end of armature. Then back-off adjusting screw 
1/4 turn and tighten locknut. 


c. Gear Box Disassembly 


1, Remove three screws that hold washer unit 
to wiper unit and remove washer unit. 


2. Remove nut that holds crank arm to drive 
plate and shaft assembly and remove crank arm. 


3. Remove rubber boot seal, 


4, Remove snap ring that holds drive gear to 
drive plate and shaft assembly, using Snap Ring 
Pliers, J-4880, 


5. Remove end-play washers, shield, and spacer 
washer. 


NOTE: The number of end-play washers 
may vary in different wiper assemblies due to 
end- play requirements, 


6. Slide gear and drive plate and shaft assem- 
bly out of housing and remove spacer washer 
from gear eccentric shaft. 


7. Slide drive plate and shaft assembly out of 
gear assembly and remove drive pawl, lock pawl, 
and coil spring from drive plate and shaft, Fig. 
12-30. 


DRIVE SHAFT AND 
PLATE ASSEMBLY 


Fig. 12-30 Drive Shaft Assembly - Disassembled 


8. Remove screw securing switch and relay 
assembly to housing and remove switch and relay 
assembly, 


NOTE: lf switch and relay assembly is de- 
fective, unsolder three leads attached to as- 
sembly, Solder leads to new switch and relay 
assembly. 


9, Remove terminal board assembly from 
housing. 


NOTE: If terminal board or 20 ohm resis- 
tor is defective, unsolder three leads attached 
to terminal board assembly, Solder leads to 
new terminal board assembly. 


d. Gear Box Assembly 


1, Slide terminal board assembly into wiper 
housing, being careful to position terminal board 
resistor lead as shown in Fig, 12-31. 


NOTE: With the relay and switch assembly 
replaced in housing and washer pump rein- 
stalled, relay and switch plastic housing ap- 
plies pressure against resistor lead to forma 
positive ground connection to wiper housing. 


2. Install relay and switch assembly into hous- 
ing and secure with attaching screw, 


CAUTION: Be very careful to route leads 
in such a manner as to avoid having them 
pinched between relay and wiper housing. 


3, Assemble drive pawl and lock pawl on drive 
plate and Shaft, Fig. 12-30, 


i 
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Fig. 12-31 Installing Terminal Board 


4, Slide gear assembly over drive shaft, Fig, 
12-30, Move drive and lock pawls as required 
to allow their respective pins to fit in the gear 
guide channel. 


5. Holding gear, manually rotate drive shaft 
plate until drive and lock pawl guide pins snap 
into their respective pockets in gear, 


NOTE: Be very careful to maintain lock and 
drive pawl guide pins in their respective 
pockets during step 7. 


7. Assemble inner spacer washer over gear 
eccentric shaft and install gear mechanism in 
housing. 


8. Install spacer washer, shield, and end-play 
washers on drive plate and shaft assembly, and 
secure with snap ring, using Snap Ring Pliers, 
J- 4880, 


NOTE: To determine if end-play is correct, 
place two .005 inch feeler gages, one on each 
side of the shaft, between snap ring and 
washers, Add or remove end-play washers as 
required to obtain a snug .005 inch clearance, 


9, Pack rubber boot seal with a high melting 
point medium grade of lubricant and install seal 
over shield so that tang on shield is properly 
fitted to seal. 


10, Operate wiper unit as described below in 
steps a through c, to allow wiper unit to return 
to normal park position before installing crank 
arm, 


a. Connect jumper wire from No, 3 terminal 
to ground, 


b, Connect 12 volt supply to No, 2 terminal and 
ground housing. Wiper unit should return to 
normal park position, 


c, Disconnect 12 volt supply and jumper wire, 


ll, Install crank arm on drive plate and shaft 
assembly as shown in Fig, 12-25 and secure with 
attaching locknut, Tighten locknut securely. 


12. Install three screws that hold washer unit 
to wiper unit, attaching ground strap under one 
of the attaching screws, 


29. Windshield Washer Unit 


a. Removal 
1, Disconnect negative battery cable at battery, 


2, Disconnect two-way wire connector at washer 
unit, 


3. Disconnect three washer hoses from washer 
unit control valve. Mark smali outlet hoses and 
corresponding control valve nozzles for 
identification, 


4, Remove three screws that hold washer unit 
to wiper unit and remove washer unit from wiper 
unit, 


b. Installation 


1, Install three screws that hold washer unit 
to wiper unit. 


NOTE: Be sure that ground strap is con- 
nected to one of the attaching screws, 


2, Connect three washer hoses to washer unit 
control valve as marked during removal, 


3. Connect two-way wire connector to washer 
unit. 


4, Connect negative battery cable to battery. 


5. Turn wiper ON and allow blades to make at 
least one normal wiper stroke, then turn wiper 
OFF, 


NOTE: This step will align cam slot with 
drive pin. If cam slot does not engage first 
time, repeat step, 


30. Windshield Washer Unit 
Disassembly and Assembly 


a. Disassembly (Fig. 12-23) 


1, Remove ‘‘C’’ washer securing cover to 
washer unit and remove cover, 
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2, Remove screw securing nylon ratchet dog 
to housing and remove ratchet dog and armature 
lock-out spring. 


3. Disconnect ratchet pawl spring from ratchet 
pawl and relay housing and remove spring, 


4, Remove ‘‘E’’ ring retainer securing ratchet 
pawl to large pivot arm shaft and remove ratchet 
pawl, 


5. Disconnect end of relay armature spring 
from tang on relay housing and remove relay 
armature and spring. 


6, Remove ‘‘E’’ ring retainer securing pump 
rotor cam to pump shaft and remove cam. 


7. Remove four screws securing valve assem- 
bly to bellows housing and remove valve assembly. 


8. To remove bellows from plunger arm as- 
sembly, push in on bellows, rotate bellows 90° 
to disengage from plunger arm, and remove bel- 
lows, spring retainer, and spring. 


9, To remove relay and terminal board assem- 
bly from housing, carefully break off the four 
coil frame staking tabs, using a screwdriver, or 
similar tool, and hammer, 


10, Remove relay and terminal board assembly 
from housing, 


NOTE: The washer unit is not serviceable 
beyond this point. If remaining parts are de- 
fective, the washer unit must be replaced as 
an assembly, 


b. Assembly (Fig. 12-23) 


1, Install new relay and terminal board assem- 
bly on housing and stake assembly to housing in 
four locations, 


2, Install pump rotor cam on pump shaft and 
secure with ‘‘E’’ ring retainer, 


3, Install bellows spring and spring retainer 
over plunger arm in bellows housing, 


4, Install end of bellows over locating tang on 
plunger arm, push in on bellows and rotate 90° 
to engage bellows to plunger arm. 


5. Install relay armature on relay housing and 
secure with retainer spring. 


6. Install ratchet pawl on large pivot arm shaft 
and secure with ‘‘E’”’ ring retainer. 


7. Install ratchet pawl spring so that long end 
of spring is connected to tang on relay housing 


and short end of spring is connected to tang on 
ratchet pawl. 


8. Install ratchet dog on housing so that locat- 
ing tangs line up with locating holes in housing. 


9, Install armature lock-out spring in bore of 
ratchet dog, lining up spring with notch in ratchet 
dog. 


10, Secure ratchet dog and armature lock-out 
spring to housing with attaching screw, 


11, Install valve assembly on bellows housing 
and secure with four attaching screws, 


CAUTION: Make certain flange on bellows 
is properly seated in groove in valve assembly. 


12, Install cover on washer unit and secure 
with attaching ‘‘C’’ washer, 


31. Windshield Wiper and Washer Unit 
Checking Procedures (On Car) 


a. Chassis Wiring 
1, Check for blown fuse at fuse panel, 


2, Make sure chassis wiring is properly con- 
nected to wiper and washer assembly and dash 
switch, 


3, Check to see that wiper unit ground strap 
is properly connected, 


4, With ignition switch turned on, check for 12 
volts at No, 2 terminal (yellow lead) of wiper unit 
terminal board, and at yellow lead terminal that 
connects to washer unit, 


b. Dash Switch 


1, Check dash switch mounting. Loose mount- 
ing can cause an intermittent operating condition 
when using wiper unit, 


2. To determine if dash switch or wiper and 
washer assembly is defective, try operating wiper 
and washer assembly independently of dash switch 
and chassis wiring as follows: 


a, Disconnect multiple connector at wiper unit, 


b, Connect 12-volt. supply to No, 2 terminal, 
Fig. 12-31, and connect a jumper wire from No. 
1 terminal to ground, Wiper should operate in 
“‘Hi’’ speed, 


c. To check ‘‘Lo’’ speed operation, connect a 
second jumper wire from No, 3 terminal, Fig, 
12-32, to ground. 


eS T_T. 
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NO. 3 (BLACK AND ORANGE) aS SS 


NO. 2 (YELLOW) 


NO. 1 (LIGHT BLUE} 


Fig. 12-32 Wiper Unit Terminals 


d. To shut wiper unit off, leave jumper from 
No, 3 terminal connected to ground and disconnect 
jumper from No, 1 terminal. 


NOTE: Wiper unit must always operate in 
‘*Lo’’ speed to park or shut off correctly. 


e, Remove 12-volt supply. 


3. To determine if washer unit or wiper and 
washer switch is defective, operate washer pump 
independently of switch and chassis wiring as 
follows: 


a, Disconnect multiple connector at washer 
unit, 


b, Operate wiper unit as described above in 
step 2, 


c. Connect 12-volt supply to either washer 
pump terminal and momentarily ground other 
terminal with jumper wire, This will allow washer 
unit to operate through‘®ne cycle, 


d, Remove 12-volt supply and connect multiple 
connectors to wiper unit and washer unit. 


c. Wiper Linkage 


If the wiper unit seems to be jammed and can- 
not turn, the trouble may be in the linkage or 
wiper transmissions. To check the assembly, 
proceed as follows: 


1, Remove shroud top ventilator frame and 
grille, Note 34a on all but 693 styles or Note 82a 
on 693 styles, 


2, Remove cover from opening in left side of 
cowl to gain access to wiper unit crank arm, 


NOTE: Cover is located above wiper and 
washer assembly. 


3, Loosen two locknuts securing wiper unit 
crank arm to ball socket on end of transmission 
drive linkage, then disengage crank arm from 
ball socket, 


CAUTION: Do not remove locknuts from ball 
socket studs, 


4, Manually operate the linkage and transmis- 
sion assembly to check for a binding condition 
in the linkage or a defective transmission. If 
defective, service as described in Note 35 on all 
but 693 styles or Note 83 on 693 styles, 


32. Windshield Wiper Unit 
Checking Procedures (On Bench) 


a. Relay and Switch Assembly 


1, Remove washer unit from wiper unit to gain 
access to relay and switch assembly, 


2, Check to see that relay latch arm spring 
and drive pawl spring are properly connected, 


3. If gear mechanism is not in full park posi- 
tion, manually operate relay latch arm to check 
that latch arm moves freely, 


4, Connect a 12-volt supply to wiper unit as 
follows: 


a, Connect positive lead to No, 2 terminal (tan 
lead, ) 


b, Connect negative lead to wiper unit housing. 
Do not connect jumper leads to No. 1 and No, 3 
terminals, 


5. Connect one lead of a test lamp to relay 
switch terminal to which red lead and tan lead 
are attached, and ground other lead to wiper hous- 
ing. Failure of test lamp to light indicates de- 
fective solder connections in circuit between No, 2 
terminal and relay switch terminal, or defective 
wiring. 


6. If circuit to relay switch terminal checks 
out, leave 12-volt supply connected as explained 
in step 4, and check relay coil as follows: 


a, Connect one lead of test lamp to No, 1 ter- 
minal (red lead), and ground other lead to wiper 
housing, Failure of test lamp to light indicates 
an open relay coil or a defective solder connec- 
tion at No, 1 terminal, Remove test lamp, 


b, Connect one end of jumper wire to No, 3 
terminal (black lead), and ground other end to 
wiper housing. Manually push in latch arm and 
observe if it remains in energized position, If so, 
check for grounded red lead between relay coil 
and No, 1 terminal, If red lead is not grounded, 
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relay coil is grounded internally. Replace relay 
and switch assembly. 


c. Remove jumper wire from No, 3 terminal, 


7. If motor fails to shut off, disconnect 12-volt 
supply from wiper unit and check relay switch 
as follows: 


NOTE: If gear mechanism is in full park 
position, insert a small screwdriver into switch 
stop slot, and push latch arm down toward relay 
coil, This will close relay switch points, 


a, Remove a small amount of insulation from 
black with pink stripe lead near relay switch, 
Touch one lead of test lamp to exposed wire, and 
ground other lead to wiper housing. 


b, Connect 12-volt supply to wiper unit as ex- 
plained in step 4, Connect one end of jumper wire 
to No, 3 terminal (black lead), and ground other 
end to wiper housing, 


c, Observe if test lamp goes out once for each 
revolution of gear or if lamp glows steadily, If 
lamp glows steadily, relay and switch contacts 
are not opening. Replace relay and switch 
assembly, 


d, Remove 12-volt supply, and jumper. wire 
from wiper unit housing. Cover exposed wire 
with tape. 


b. Motor Checks 


1. For motor checks, disassemble motor as 
described in Note 28a, steps 1-10 and 24, 


2. Check fields for following circuit conditions: 


a, Remove a small amount of insulation from 
black with pink stripe lead and connect a powered 
test lamp between exposed wire and brush holder 
to which internal field lead is attached, [f test 
lamp does not light, an open series field is 
indicated. 


b, Connect test lamp between exposed black 
with pink stripe lead and No, 3 terminal (black 
lead), If lamp does not light, an open shunt field 
is indicated, 


c, Connect test lamp between exposed black 
with pink stripe lead and field laminations, If 
lamp lights, one of the fields is grounded. 


3. Remove test lamp, cover exposed wire with 
tape and reassemble wiper unit as described in 
Note 28b, steps 2 through 14, 


c. Motor Current Draw Test 


1, Operate wiper unit in Lo speed as explained 
in Section ‘‘e’’ of this Note, 


2. Connect an ammeter (range 0-30 amps) in 
series in feed wire circuit to No, 2 terminal, and 
observe current draw. Allow motor to run until 
it becomes hot. 


a. If current draw is normal (3 to 5.5 amps 
maximum) and wiper unit cycles on and off, a 
weak circuit breaker is indicated, Replace brush 
plate assembly. 


b, If current draw exceeds 5,5 amps, perform 
armature end-play adjustment and gear end-play 
adjustment as described in Section ‘‘d’’ of this 
Note, Repeat motor current draw test. 


c, If armature end-play adjustment and gear 
end-play adjustment fail to correct excessive 
current draw condition, disassemble motor sec- 
tion of wiper unit and check armature on growler 
for shorted or grounded condition. 


d. Wiper Unit Adjustments 


1, Armature End-play Adjustment - Loosen ad- 
justing screw locknut and adjust screw as re- 
quired until end of screw just touches end of 
armature. Then back-off adjusting screw 1/4 
turn and tighten locknut, 


2, Gear End-Play Adjustment - Add or remove 
end-play washers as required to obtain .005 inch 
minimum end-play. 


e. Operating Wiper Unit on Bench 


After assembling wiper unit, check motor op- 
eration in the following manner. Be sure brass 
ground strap is connected, 


a. ‘‘Lo’’ Speed - Connect positive lead of 12- 
volt supply to No. 2 terminal (tan lead) and con- 
nect negative lead to wiper unit housing. Connect 
jumper wires from No, 1 (red lead) and No, 3 
(black lead) terminals to wiper unit housing. 


b, ‘‘Hi’’ Speed - Remove jumper wire from 
No, 3 terminal. 


c. ‘‘Park’’ or ‘‘Shut Off’’ - Reconnect jumper 
wire to No, 3 terminal and disconnect jumper 
wire from No, 1 terminal, 


33. Windshield Wiper Arm Replacement 


1. Position Windshield Wiper Arm Remover 
and Installer, J-8966, over lower section of arm, 
Fig, 12-33. 


2. Press downward on tool to disengage arm 
assembly from transmission shaft and remove 
arm assembly by lifting up, 


ep eee 
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B.\ WINDSHIELD WIPER 
ARM REMOVER J-8966 


Fig. 12-33 Windshield Wiper Arm and Blade Removal 


3. To install, position tool, J-8966, over lower 
section of arm, compress, and guide assembly 
on transmission shaft. 


NOTE: When installing the wiper arm as- 
semblies, be sure the. left blade is above the 
right blade in park position, so the blades will 
not jam when operated, 


34. Shroud Top Ventilator Frame 
and Grille (All Except 693) 


a. Removal 


1, Remove right and left windshield wiper arm 
and blade assemblies as described in Note 33, 


2, Using Windshield Wiper Transmission Span- 
ner Wrench, J-6592-02, remove escutcheon, 
Spanner nut, and washer, 


3, Lift escutcheon away from shroud top. 


4, Raise hood and remove eight screws retain- 
ing front and side edges of ventilator frame to 
cowl, noting locations of any shims for installa- 
tion purposes, 


NOTE: Access to end screws is gained by 
opening door, and removing front body hinge 
pillar cover plates. 


5. Carefully raise front edge of ventilator 
frame slightly and disengage washer hoses, 


6, Raise rear edge of frame and slide forward 
to disengage frame from molding. Slide frame 
over windshield wiper transmission shafts and 
remove frame. 


7. If necessary, remove three screws, flat 


washers and clamps that secure each grille sec- 
tion to under side of top shroud frame. 


b. Installation 


1. If removed, install three clamps, flat washers 
and screws that secure each grille section to 
underside of top shroud frame. 


2, Apply medium-bodied sealer around ventila- 
tor frame screw attaching holes, 


3, Position ventilator frame and, with front 
edge raised slightly, engage washer hoses to 
washer nozzle adapter, 


4, Carefully slide frame rearward to engage 
rear edge of frame between windshield lower 
reveal moldings and molding attaching clips, 


5. Install eight screws that secure front and 
side edges of frame to cowl, 


6. Position escutcheon on transmission shaft, 
and secure with escutcheon spanner nut and 
washer, Tighten spanner nut using Spanner 
Wrench, J-6592- 02, 


7. Install wiper arm and blade assemblies, 


IMPORTANT: When installing wiper arm and 
blade assemblies, be sure to ‘‘overpark’’ the 
arm and blade assemblies below the windshield 
so that a proper return to park position always 
results, Make certain left blade assembly is 
above the right blade assembly in park position, 


35. Windshield Wiper Transmission 
(All Except 693) 


NOTE: Windshield wiper linkage may be 
checked as outlined in Note 31c, 


a. Removal 


1, Remove shroud top ventilator frame and 
grille assembly, Note 34a, 


2, Remove cover from opening in left side of 
cowl to gain access to wiper unit crank arm, 


3, Loosen two retaining nuts that secure drive 
linkage ball socket to wiper motor crank arm, 
Fig, 12-24, then disengage drive linkage from 
crank arm ball, 


CAUTION: Do not remove retaining nuts 
from ball socket. 


4, Remove three transmission mounting attach- 
ing screws on right and left transmissions, 


5. Remove four attaching screws at bell crank, 
then remove transmissions and linkages as a 
complete assembly, 
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b. Inspection and Overhaul 


1, Inspect each ball socket for binding, damage 
or excessive looseness, 


2. If either wiper transmission needs to be 
replaced, use a #10 drill to remove the two rivets 
holding the defective section of the linkage to its 
mating link ball joint. If the bell crank and drive 
link is to be replaced, it is necessary to remove 
the rivets from both joints on the bell crank. 


3. Lubricate link ball carefully. 


4, Assemble ball socket bearings around the 
link ball. 


5. Secure socket bearing and link arm to bell 
crank with two attaching bolts from parts package, 
Thin socket bearing should be next to link arm. 


Install bolts so that screw enters from link arm 
side, 
c. Installation 
1, Position transmissions and linkages in 
shroud top opening and install three transmission 
mounting screws on left and right transmissions, 
2. Install four attaching screws at bell crank, 
3. Attach drive linkage ball socket to wiper 
crank arm ball and tighten two remaining nuts, 
Fig. 12-24, 


4. Install cover into opening in left side of cowl. 


5. Install shroud top ventilator frame and grille 
assembly as explained in Note 34b, 


WINDSHIELD WIPER AND WASHER DIAGNOSIS CHART 


CONDITION 


Wiper Inoperative. 


Defective dash switch, 


Relay latch arm binding. 


Defective relay and switch 


assembly, 


Defective wiper motor. 


Wiper Will Not Shut Off. 
wiring. 


Relay latch arm binding, 


No power supply at wiper, 


Defective dash switch or 


REMEDY 
Check circuit and chassis wir- 
ing as described in Note 3la. 


Check dash switch mounting 
as described in Note 3la. 


Check latch arm as described 
in Note 32a, 


Check relay and switch as- 
sembly as described in Note 
32a, 

Check motor as described in 
Note 32b, 

Check dash switch and wiring 


as described in Note 3la, 


Free up relay latch arm, 


Relay switch defective, Check relay switch as de- 
scribed in Note 32a. 


Relay coil grounded, 


Relay latch arm spring dis- 


Check relay coil as described 
in Note 32a, 


Connect or replace spring. 


connected or broken, 
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WINDSHIELD WIPER AND WASHER DIAGNOSIS CHART (Cont’d.) 


CONDITION CAUSE REMEDY 


Excessive Speed in ‘‘Hi’’ Speed Replace terminal board 
Range but Operates Normally assembly. 
in ‘‘Lo’’ Speed. 


Resistor on wiper terminal 
board open, or rivets loose. 


Poor solder connection or de- 
fective fesistor. 


Solder connection or replace 
terminal board assembly, 


Blades Do Not Park; Stop at 
Random, 


Defective relay switch, Replace 


assembly. 


relay and switch 


Defective dash switch, Check dash switch as de- 


scribed in Note 31b, 


Wiper Operates in ‘‘Hi’’ Speed 
Only. 


Black with orange stripe lead 
between dash switch and wiper 
unit open, 


Repair black with orange 
stripe lead as required, 


Defective solder connection at 
No, 3 terminal. 


Repair as required, 


Open shunt field, Check motor field assembly 
for continuity as described in 


Note 32b, 


Wiper Operates in ‘‘Lo’’ Speed Defective dash switch, 


Only. 


Check dash switch as de- 
scribed in Note 3lb, 


Black with orange stripe lead 
between dash switch and wiper 
unit grounded. 


Check black with orange 
stripe lead to locate grounded 
condition and repair. 


Shunt field internally ground, Check field assembly as de- 


scribed in Note 32b, 


Shunt field black lead to No, 3 
terminal grounded, 


Disassemble wiper as required 
to locate and repair grounded 
condition, 


Check armature as described 
in Note 32b, 


Shorted armature. 


Wiper Transmission Noise. Excessive end-play in idle Add end-play washers to obtain 


shaft and/or reversing link .005 inch maximum end-play. 
shaft. 
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WINDSHIELD WIPER AND WASHER DIAGNOSIS CHART (Cont’d.) 


CONDITION CAUSE REMEDY 


Intermittent Operation (wiper 
alternately stops and starts, 
at 2 to 3 minute intervals), 


Washer Pumps Continuously 
When Wiper is ‘‘On’’. 


Washer Inoperative, 


Loose dash switch mounting. 
Weak circuit breaker. 

Shorted condition in wiper 
motor, 


Armature end-play adjustment 
too tight, 


Gear end-play adjustment too 
tight. 


Damaged, kinked, torn, or dis- 
connected washer hose, or ob- 
struction in hose, 


No power supply to washer, 
Defective dash switch. 
Defective relay coil or poor 
solder connections, 

Defective valve assembly. 
mechanism 


Washer unit 


binding. 


Dash switch or wiring is 
grounded, 
Relay coil grounded, 


Washer unit mechanism bind- 
ing or slipping. 


Tighten dash switch mounting. 


Check circuit breaker as de- 
scribed in Note 32c. 


Check wiper motor as de- 
scribed in Note 32b and c, 


Check armature end-play as 
described in Note 32d, 


Check gear end-play as de- 
scribed in Note 32d, 


Repair or replace hose, or 
remove obstruction, 


Check circuit from power 
source to washer, 


Check dash switch as de- 
scribed in Note 31b, 


Replace relay coil or repair 
connections, 


Replace valve assembly, 


Disassemble washer unit and 
check for bent or worn parts, 


Disconnect wiring from washer 
pump. If washer stops, check 
wiring and switch, 


Repair or replace relay coil, 


Disassemble washer unit and 
check for bent or worn parts 
or stripped tooth or ratchet 
wheel. 
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WINDSHIELD WIPER AND WASHER DIAGNOSIS CHART (Cont’d.) 


CONDITION 


Delay in Water Discharge When 
Washer Button is Actuated, 


Water Escapes from Washer 
Nozzles on Sharp Turns, 


Insufficient Water Spray from 
Washer Nozzle, 


Defective washer valve outlet 
assembly, 


Pump not holding prime, 
Defective washer valve outlet 
assembly, 


Defective washer valve, 


Loose hose connections, Par- 
tially plugged nozzles, 


REMEDY 


Install new valve assembly, 


Install new valve assembly, 


Replace valve. 


Cut loose ends off hose and 
attach clean nozzles, 
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GENERAL DESCRIPTION 


INSTRUMENT PANEL 


The instrument panel for 1967 is illustrated in 
Fig. 12-34, The Service Information portion of 
this section includes procedures for the removal 
and installation of all components that can be con- 
sidered a part of, or attached to, the instrument 
panel assembly used on all 1967 Cadillac cars, 
The procedures for actual disassembly, assembly, 
testing, or adjustment of the various components 
are covered in specific sections of this Manual 
where they apply. 


The starter switch is combined with the ignition 
switch, Fig, 12-35, and is located to the right of 
the steering column, The engine is started by 
turning the key to the right against spring tension 
to energize the starter solenoid, When the engine 
starts, releasing the key permits it to return to 
the ‘‘ON’’ position, All accessories except wind- 
shield wiper and washer, and clock are discon- 
nected while the ignition switch is turned to the 
extreme right for engine cranking. 


The key must first be pushed in and then turned 
to the extreme left to permit the use of acces- 
sories with the ignition ‘‘OFF’’, This design 
prohibits the accidental engagement of the ac- 
cessories position and subsequent battery dis- 


REAR WINDOW DE-FOGGER 
(OR CONVERTIBLE TOP CONTROL) 


charge because the accessories are operating. 


The slide out type fuse panel, Fig, 12-36, is 
mounted on the lower brace of the instrument 
panel to the left of the steering column, The fol- 
lowing have their fuses located in this panel: 
antenna, rear window de-fogger, window control 
relay, air conditioner and heater, back-up lights, 
chauffer light on 697 styles, cigar lighter(s), 
clock, courtesy lights, glove box light, interior 
body lamps, map light, trunk tell-tale, horn, 
transmission downshift and stator control sole- 
noids, tell-tale lights and gages, Cruise Control 
automatic indicator light, panel lights, radio, stop 
lights and hazard warning flasher, ash tray light, 
tail lights, turn signal and windshield wipers and 
washer. 


On cars equipped with electric seat or windows, 
a 40 amp circuit breaker is provided in the fuse 
panel in place of the 25 amp horn fuse. On cars 
with heater only, a 15 amp fuse is used while a 
25 amp fuse is used on Automatic Climate Con- 
trol cars, The turn signal flasher is located on 
the fuse panel and the flasher for the Hazard 
Warning Flasher is located on rear side of the 
steering column lower cover, 


AUTOMATIC CLIMATE 
CONTROL SENSOR 


FUEL GAGE 


MAP LIGHT 
SWITCH 


CLOCK 


TELL-TALE LIGHTS | SEAT WARMER SWITCH 
CRUISE CONTROL TEMPERATURE INDICATOR 
TRUNK LOCK SPEEDOMETER 


AUTOMATIC CLIMATE 
LOW BRAKE ODOMETER RADIO 


SPEAKER CONTROL OUTLETS 
WITHO STEREO SPEAKER 
STEREO) (BOTH SIDES) 


OIL ODOMETER 
RESET KNOB 


GENERATOR 


TRANSMISSION 
SHIFT QUADRANT RADIO 


IGNITION SWITCH ASH TRAY DOOR 


WINDSHIELD RADIO CONTROL KNOBS 
WASHER-WIPERS 


CRUISE 
CONTROL 


SELECTOR GLOVE BOX 


COURTESY LIGHT COURTESY LIGHT 


AUTOMATIC CLIMATE CONTROL PANEL 


HEADLIGHT CONTROL ASSEMBLY (OR HEATER CONTROL) 


Fig. 12-34 Instrument Panel Assembly 
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IGNITION SWITCH 
LOCK ASSEMBLY ~———» 


ACCESSORY 
SOLENOID 


IGNITION 


IGNITION 
SWITCH 
HOUSING 


Fig. 12-35 Ignition Switch 


Fusible links are placed in the power feed cir- 
cuits, in the engine compartment, and are de- 
signed to open up before the instrument panel or 
body feed wiring, ahead of the fuse panel, is dam- 
aged in case of shorts, 


The chassis wiring diagrams are illustrated at 
the end of this section. The major portion of the 
chassis wiring is divided into four separate har- 
nesses to provide adequate fuse protection and to 
simplify the removal and installation for service 
replacement, The four harnesses are as follows: 


1, Engine Primary 
2. Instrument Panel 
3, Under Hood 


4, Generator - Regulator 


The engine primary harness and the generator- 
regulator harness are not fused. The fuses for the 
other two harnesses are located in the fuse panel. 


All 1967 instrument panels utilize a printed 
circuit on the back of the instrument panel cluster 
assembly, It is connected to the car wiring 
through a multiple terminal circuit connector 
which is plugged into the back side of the cluster, 
The printed circuit permits removal of all bulbs, 
sockets, fuel gage and temperature gage without 
any wire or terminal removal, 


The only circuit in the instrument panel cluster 
not utilizing the printed circuit is the map light. 


36. Fuse Panel Fuses 


Any fuse panel fuse may be removed by first 


Fig. 12-36 Fuse Panel 


gaining access to the fuse panel as described be- 
low and then replacing the fuse, Fig, 12-36, 


1, Release spring by pulling out spring lever 
with finger, and slide fuse panel down far enough 
to permit tabs to be entirely free of locking 
spring. 


2, Move fuse panel forward through notch in 
bracket and then pull panel downward as far as 
wires will permit, Fuse panel is now in position 
to be serviced, 


3. Position fuse panel on bracket and push 
panel upward to notch in bracket and then push 
panel rearward, 


4, Push panel upward to its stop and spring 
lever will lock it into position. 


WAVE WASHER 


Fig. 12-37 Speedometer Cable 
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Fig. 12-38 Instrument Panel - Perspective | 


37. Upper Instrument Panel Cover 
(Fig. 12-38) 


a. Removal 


1, Disconnect negative battery cable at battery, 


2, Remove three Phillips head screws securing 
instrument panel cluster bezel to upper cover, 


3. Working inside glove box door, remove two 
upper screws securing upper cover to right panel, 


4. Raise upper panel cover high enough for 
access, and disconnect the following wire con- 
nectors if car is so equipped: radio speaker or 
speakers. Twilight Sentinel photocell and Auto- 
matic Climate Control sensor. 


5. Pull upper panel cover rearward to disen- 
gage three hooks at front of cover from retainers 
on cowl, and remove cover. 


b. Installation 


1, If car is so equipped, connect the following 
wire connectors: radio speaker or speakers, 
Twilight Sentinel photocell and Automatic Climate 
Control sensor. 


2. Position upper panel cover on upper panel, 
aligning three hooks at front of cover with re- 
tainers on cowl, and engage hooks in retainers. 


3, Install three Phillips head screws securing 
instrument panel cluster bezel to upper cover, 


4, Working inside glove box door, install two 
upper screws, 


5. Connect negative battery cable at battery. 


38. Steering Column Lower Cover 
(Fig. 12-38) 


a. Removal 


1, Disconnect negative battery cable at battery. 


ero 
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2, On cars equipped with Tilt and Telescope 
steering wheel, position wheel in maximum UP 
position for greater accessibility. 


3. Remove two Phillips head screws that hold 
lower end of steering column lower cover to 
lower instrument panel. 


4, Remove one long special screw securing 
upper end of steering column lower cover to 
clamp. 


5. Disengage steering column lower cover by 
pulling straight out to disengage two upper pins 
from cover and gain access to flasher unit on 
rear side of lower cover, 


6. Remove Hazard Warning Flasher unit from 
mounting clip, On 697 styles equipped with seat 


warmer, disengage tell tale socket from cover, 
Remove lower cover, 


b. Installation 


1, Position lower cover, On 697 styles equipped 
with seat warmer, position spring and ground 
washer on socket and install into steering column 
lower cover. Install flasher unit on mounting clip 
on rear side of steering column lower cover, 


2, Install steering column lower cover so that 
two upper pins in lower instrument panel engage 
lower cover, 


3. Install two Phillips head screws that hold 
lower end of steering column lower cover to lower 
instrument panel, 
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Fig. 12-39 Instrument Panel - Perspective 2 


4, Install one long special screw securing lower 
cover to clamp. 


5. Connect negative battery cable at battery. 


39. Instrument Panel Cluster 


a, Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2, Remove steering column lower cover as 
described in Note 38a. 


3. Remove transmission shift indicator pointer 
with an Allen wrench. 


4, Disconnect multiple connector at instrument 
panel cluster case and remove instrument panel 
harness from cluster attachment. 


5. Disconnect speedometer cable from speed- 
ometer head by depressing rises on wave washer, 
Fig. 12-37. These rises are 180° apart. 


6. Remove three upper screws that secure in- 
strument panel cluster to bezel, Fig. 12-39, 


7. Remove right and center lower screws that 
secure instrument panel cluster to bezel, Center 
screw is located below clock. 


8. On cars equipped with Automatic Climate 
Control, remove center air outlet boot at both 
ends and remove boot, 


9, Remove two screws that secure center air 
outlet and remove outlet, Fig. 12-39. 


10. If car is equipped with Automatic Climate 
Control, remove left Automatic Climate Control 
air outlet boot at inboard end. 


11. Using a flexible hex driver, remove lower 
left instrument panel cluster to bezel screw, Fig. 
12-39, 


12. If car is equipped with Rear Window De- 


Fogger, Seat Warmer or convertible top, discon- 
nect connectors, 


13. Disconnect map light switch connector. 


14, Loosen upper left and right bezel to bracket 
screws, 


15. Pry left corner of bezel forward and pull 
instrument panel cluster up to remove, 
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b. Installation 


1, Pry left upper corner of instrument panel 
cluster forward and position instrument panel 
cluster next to bezel, 


2. Attach map light connector. 


3. If car is equipped with Rear Window De- 
Fogger, Seat Warmer or convertible top, attach 
connectors, 


4, Install three upper screws that secure in- 
strument panel cluster to bezel, Fig. 12-39. 


5. Install right and center lower screws that 
secure instrument panel cluster to bezel, Center 
screw is located below clock, 


6. Install left lower screw that secures in- 
strument panel cluster to bezel, 


7. Connect speedometer cable at speedometer 
head by pushing cable on head, making sure wave 
washer is engaged, 


8. Connect multiple connector at instrument 
panel cluster case. Key on connector faces up. 
Locate instrument panel harness on cluster and 
secure, 


9. On cars equipped with Automatic Climate 
Control, install center air outlet boot at end to- 
ward cowl and connect other end at air outlet. 
Secure center air outlet with two screws, Fig. 
12-39, 


10. If car is equipped with Automatic Climate 
Control, install left Automatic Climate Control 
air outlet at inboard end, 


ll, Tighten upper left and right bracket to 
bezel screws, 


12, Install transmission shift indicator pointer 
with an Allen wrench, 


13. Install steering column lower cover as 
described in Note 38b, 


14, Install upper instrument panel cover as 
described in Note 37b, 


40. Speedometer Head Assembly 


a. Removal 


l, Remove cluster assembly as described in 
Note 39a, 


_ 
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2, Remove odometer reset knob retainer using 
1/16" Allen wrench, 


3. Remove clock reset knob retainer using a 
1/16" Allen wrench, Fig. 12-40. 


4, Remove five lower clips that hold cluster 
lens to cluster case. 


5. Remove five upper tapping screws that hold 
retainer to case, 


6. With back of cluster case on workbench, 
separate lens and retainer from cluster case. 


CAUTION: Do not mark lens, tear gasket or 
drop out map light housing which may now be 
loose, 


7, Remove three screws and attached grommets 
that hold speedometer head assembly to cluster 
case and place assembly with back of cluster case 
on workbench, 


8. Separate speedometer head assembly and 
dust gasket from cluster case. 


9. Remove map light housing as it will have to 
be repositioned during assembly. 


b. Assembly 


1, With back of cluster case on workbench, 
make certain two pins in high beam housing are 
correctly positioned in cluster case. 


2, Lay tell tale housing in cluster case in ap- 
proximate position with tell tale filters facing 
upward, 


3. Position dust gasket in cluster case. 


4, Install speedometer head assembly in cluster 
case, engaging two holes in speedometer dial with 
two pins in high beam housing, and positioning tell 
tale light housing so that two holes in speedometer 
dial engage tell tale housing pins. 


5. Secure speedometer head assembly to speed- 
ometer case with three attaching screws and 
grommets, being careful to keep assembly cor- 
rectly positioned so that odometer reset shaft is 
centered in lens hole. 


6. Make certain that the paper anti-squeak 
gasket is correctly positioned on retainer. 


7. Install map light housing in retainer. 


8. Install cluster case and speedometer head 
assembly to retainer and lens, 


9. Install five upper tapping screws that hold 
retainer to case. 
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Fig. 12-40 Removing Clock Reset Knob 
10, Install five lower clips that hold cluster lens 
to cluster case. 


11, Install odometer reset knob retainer using 
1/16" Allen wrench. 


12. Install clock reset knob using 1/16" Allen 
wrench, Fig, 12-40, 


13, Install cluster assembly as described in 
Note 39b, 


41. Instrument Panel Printed Circuit 
(Fig. 12-17) 
a. Removal 


1, Remove instrument panel cluster assembly 
as described in Note 39a. 


2, Remove one nut and wave washer securing 
printed circuit to clock. 


3. Remove 12 wedge base sockets and bulbs 
from cluster case, 


4, Remove two screws at fuel gage. 
5. Remove two screws at temperature gage. 


6. Remove four screws that secure printed 
circuit to cluster case and remove printed circuit. 


NOTE: No attempt should be made to repair 
this circuit. If inoperative it should be replaced. 
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b. Installation 


1. Position printed circuit over two high beam 
tell-tale housing pins on back of cluster case. 


2. Install 12 wedge base sockets and bulbs at 
cluster case. 


3. Install four self-tapping screws that secure 
printed circuit to cluster case, 


4. Secure temperature gage with two screws. 
5. Secure fuel gage with two screws, 


6. Install one nut and wave washer securing 
printed circuit to clock. 


7. Install instrument panel cluster assembly as 
described in Note 39b, 


42. Clock Assembly 


a. Removal 


1. Remove upper instrument panel cover as 
described in Note 37a, 


2, Remove set screw securing clock reset knob, 
using 1/16" Allen wrench, Fig, 12-40, 


3. Remove wedge base clock bulb, 


4, Remove plastic protective cover and one nut 
and washer securing printed circuit flap to rear of 
clock. 


5. Remove two screws securing clock assembly 
to back of cluster case, Fig. 12-39. Position 
printed circuit back out of way. Remove clock 
assembly by sliding to right side and removing 
left side first. 


CAUTION: Use care to prevent damage to 
second hand. 


b. Installation 


1. Position printed circuit. Position clock as- 
sembly on back of cluster case by sliding in from 
right side and secure with two screws, Fig. 12-39. 


2. Position printed circuit flap on clock and 
secure with nut, washer and plastic protective 
cover. 


3. Position printed circuit and install wedge 
base clock bulb, 


4. Install set screw securing clock reset knob 
using 1/16" Allen wrench, Fig, 12-40, 


5. Install upper instrument panel cover as de- 
scribed in Note 37b, 


43. Headlight Control Switch Assembly 


a. Removal 


1, Remove steering column lower cover as 
described in Note 38a, 


2, On 693 style, remove hoses at vacuum valve, 
which is integral with headlight valve. 


3, Remove lower right screw securing head- 
light control switch housing to lower instrument 
panel, Fig, 12-41, 


NOTE: This screw has a special 3/4" head 
and may be removed with a 1/4'' socket, 


4. In cars equipped with Automatic Climate 
Control, remove left outlet hose at inboard side 
to gain access to upper left screw, 


5. Remove upper left screw securing headlight 
control switch housing to lower instrument panel, 
Fig. 12-41. 


NOTE: This screw has a special 3/4" head 
and may be removed with a 1/4" socket, 


6, Pull headlight control switch assembly rear- 
ward, disconnect wiring harness connectors, two 
bulbs and remove assembly. 


b. installation 


1. Position headlight control switch assembly 
and connect three wiring harness connectors and 
install two bulbs. 


2, Position headlight control switch housing on 
lower instrument panel and install lower right 
special screw with 3/4" head, Fig, 12-41. 


3. Install special screw with 3/4'' long head 
securing upper left corner of headlight control 
switch housing to lower instrument panel, Fig, 
12-41, 


4. On cars equipped with Automatic Climate 
Control, install left outlet hose at inboard side. 


5. On 693 style, connect hoses at vacuum valve, 


6. Install steering column lower cover as de- 
scribed in Note 38b, 


44. Headlight Switch (Fig. 12-41) 


a. Removal 


1, Remove headlight control switch assembly 
as described in Note 43a, 
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2. Depress spring-loaded release button on bot- 
tom of headlight switch and remove headlight 
switch knob and rod assembly. 


3. Remove two clips that secure housing case 
to backplate and lens and separate case and head- 
light switch assembly, 


4, Remove hex head sleeve securing headlight 
switch to housing case and remove switch from 
case, 


b. Installation 


1, Install headlight switch on headlight control 
switch housing case, aligning tang on switch with 
locating notch in housing case. 


2. Install hex head sleeve securing headlight 
switch to housing case, 


CAUTION: Be sure that tang on headlight 
switch is aligned with locating notch in housing 
before tightening hex head sleeve. 


3, Install housing case and headlight switch as- 
sembly on backplate and lens and secure with clip 
at left lower and right upper corners, 


NOTE: On cars equipped with Guide-Matic 
and/or Twilight Sentinel, control switch wires 
must be positioned in notch in backplate, 


4, Depress spring-loaded release button on bot- 
tom of headlight switch and insert headlight switch 
knob and rod assembly into headlight switch, When 
knob and rod assembly is fully in, release lock 
button to lock in place, 


5. Install headlight control switch assembly as 
described in Note 43b, 


45. Headlight Switch Housing— 
Without Guide-Matic and/or 
Twilight Sentinel (Fig. 12-41) 


a. Disassembly 


1, Remove headlight control switch assembly 
as described in Note 43a, uc? 


2, Depress spring-loaded release button on bot- 
tom of headlight switch and remove headlight 
switch knob and rod assembly. 
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3, Remove two clips that secure housing case 
to backplate and lens and separate case and head- 
light switch assembly. 


4, Remove hex head sleeve securing backplate 
to lens, washer and escutcheon and separate these 
parts, 


b. Assembly 


1, Position lens, washer and escutcheon on 
backplate and secure with hex head sleeve. 


2, Install case and headlight switch assembly 
on backplate and secure with hex head sleeve, 


3, Install housing case and headlight switch 
assembly on backplate and lens and secure with 
clip at left lower and right upper corners, 


4, Depress spring-loaded release button on bot- 
tom of headlight switch and insert headlight switch 
knob and rod assembly into headlight switch, When 
shaft and knob assembly is fully in, release lock 
button to lock in place, 


5. Install headlight control switch assembly as 
described in Note 43b, 


46. Guide-Matic or Twilight Sentinel 
Control Switch (Fig. 12-41) 


NOTE: On cars equipped with both options, 
a dual control switch with an inner and outer 
shaft is used. 


a. Removal 


1, Remove headlight control switch assembly 
as described in Note 43a, 


2, Depress spring-loaded release button on bot- 
tom of headlight switch and remove headlight 
switch knob and rod assembly from headlight 
switch, 


3, Remove two clips that secure housing case to 
backplate and lens and separate backplate and 
lens, 


4. Remove spring-loaded control ring and 
spacer (Guide- Matic) or spring-loaded escutcheon, 
spacer, spring washer and control lever (Twilight 
Sentinel) from end of control switch shaft, 


NOTE: On cars equipped with both options, 
remove Guide-Matic spring-loaded control ring, 
Spacer, and spring washer from dual control 
switch inner shaft and Twilight Sentinel control 
lever from outer shaft, 
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Fig. 12-42 Removing Spanner Nut 


5. Remove spanner nut securing control switch 
to backplate using Spanner Nut Wrench, J-6968, 
Fig. 12-42, and remove control switch from back 
plate, 


b. Installation (With Guide-Matic and/or 
Twilight Sentinel) 


1, Install control switch on backplate, aligning 
notch in backplate with tang on control switch, 
Secure with spanner nut using Spanner Nur 
Wrench, J-6968, Fig, 12-42. 


2, Install control lever, spring washer, spacer 
and spring-loaded escutcheon (Twilight Sentinel) 
or spacer and spring-loaded control ring (Guide- 
Matic) on control switch shaft, 


NOTE: On cars equipped with both options, 
install Twilight Sentinel Control lever on dual 
control switch outer shaft and spring washer, 
spacer, and Guide-Matic spring-loaded control 
ring on inner shaft, 


3, Install housing case and headlight switch as- 
sembly on backplate and lens, positioning control 
switch wires in notch on backplate, Secure with 
clip at left lower and right upper corners, 


4, Depress spring-loaded release button on bot- 
tom of headlight switch and insert headlight switch 
operating knob and rod assembly into headlight 
switch. When knob and rod assembly is fully in, 
release lock button to lock in place. 


5. Install headlight control switch assembly as 
described in Note 43b, 
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47. Fuel Gage 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a. 


2, Remove two screws securing fuel gage to 
back of cluster case, 


b. Installation 


1, Position printed circuit and install fuel gage 
on back of cluster case, securing with two screws, 


2, Install upper instrument panel cover as de- 
scribed in Note 37b, 
48. Temperature Gage 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2, Remove two screws securing temperature 
gage to back of cluster case, 


b. Installation 


1, Position printed circuit and install temper- 
ature gage on back of cluster case, securing with 
two screws, 


2. Install upper instrument panel cover as de- 
scribed in Note 37b, 


49. Ignition Switch 
a. Removal 


1, Remove steering column lower cover as de- 
scribed in Note 38a. 


2. Remove ignition switch lock cylinder from 
switch housing, using a .035 inch diameter wire 
(paper clip) to depress tumbler pin while turning 
ignition key to the left from accessory position, 
and pulling outward, 


3. Disconnect connector at rear of ignition 
switch housing. 


4, Remove ignition switch mounting nut, using 
Ignition Switch Wrench, J-22547, Fig, 12-43, 


5. Disconnect dial bulb socket at rear of igni- 
tion housing and remove switch through rear of 


instrument panel. 


b. Installation 


1. Connect dial bulb socket to rear of switch 
housing, 
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Fig. 12-43 Removing Ignition Switch 


2, Insert ignition switch into instrument panel 
from rear, 


3, Install spanner nut on switch housing and 
tighten securely, using Ignition Switch Wrench, 
J-22547, Fig. 12-43, 


4, Connect connector to rear of switch housing. 
5. Install ignition switch lock assembly in 
switch housing and turn key to the right to secure 


lock assembly to housing. 


6. Install steering column lower cover as de- 
scribed in Note 38b, 


50. Radio Receiver Unit 
a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a. 


2, Remove ash tray housing assembly as de- 
scribed in Note 54a, 


3. Remove four screws and lockwashers that 
secure ash tray frame to retaining plate, Fig. 
12-44, 


4, Disconnect ash tray frame multiple connec- 
tor and remove frame, 


5. Remove radio knobs, springs and rings, 
using an Allen wrench to loosen knob retainer 
screws, 
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6. Using Spanner Nut Wrench J-6968, remove 
spanner nuts that hold control shafts to instru- 
ment panel, Fig. 12-45, 


7. Remove screw on right side that secures 
radio bracket to frame. 


8. Carefully pull radio rearward to disengage 
control shafts and drop radio slightly to gain ac- 
cess to wiring connectors, 


9, On AM/FM Stereo radio disconnect audio- 
amplifier unit connector, 


10. Disconnect antenna lead-in cable and con- 
nector at radio. 


11. Disconnect dial bulb socket from radio, 


12. Disconnect foot control cable plug from radio 
if car is so equipped. 


13. On stereo radio, remove tape securing 
speaker leads: Two pieces on instrument panel 
cluster and two pieces at instrument panel frame 
above glove box door. 


14. Remove radio by pulling through ash tray 
housing hole, 


b. Installation 
1, Position radio in ash tray housing hole. 


2. Connect foot control cable to radio, if car 
is so equipped. 


3. Connect dial bulb socket to radio. 


4, Connect antenna lead-in cable and five-way 
connector to radio, 
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6, Install radio on panel, being careful not to 
damage control ferrule threads, 


7. Loosely install spanner nuts that hold con- 
trol shafts to panel to hold radio in position, Fig, 
12-44, 


8. Align radio and tighten screw securing right 
rear side bracket to frame, Fig, 12-44. 


9, Tighten spanner nuts that hold control shafts 
to panel using Spanner Nut Wrench J-6968, Fig. 
12-45, 


10, Install rings, springs and knobs on control 
shafts and tighten knobs securely, using an Allen 
wrench, 


Fig. 12-45 Removing Radio Control Knob Nut NOTE: The manual selector knob (right knob) 
should be installed all the way on the shaft to 
allow for antenna operation, 

5. On AM/FM stereo radio, connect audio- 


amplifier unit connector, 11. Connect ash tray frame multiple connector. 
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12. Install ash tray frame and secure with four 
lockwashers and screws. 


13. Install ash tray housing assembly as de- 
scribed in Note 54b, 


14, On stereo radios, secure four pieces of tape 
securing speaker leads: two at instrument panel 
cluster and two at instrument panel frame. above 
glove box door. 


15. Install upper instrument panel cover as de- 
scribed in Note 37b. 


51. Audio Amplifier Unit 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 
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2. Remove audio amplifier unit connector at re- 
ceiver unit, 


3. Remove three screws that secure audio am- 


plifier unit to instrument panel and one screw 
that secures it to side brace, 


b. Installation 
1, Position audio amplifier unit on instrument 
panel and secure with three screws and one screw 


at side brace, 


NOTE: On 693 styles, the right screw also 
secures a bracket. 


2. Connect audio amplifier unit connector at 
receiver unit, 


3. Install upper instrument panel cover as de- 
scribed in Note 37b, 
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52. Radio Front Speaker 
a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a. 


2. On all but AM/FM-Stereo radios, remove 
four screws and one washer that hold radio front 
center speaker to grille and remove front speaker, 
Fig, 12-46, 


3. Remove either AM/FM-Stereo radio front 
speaker by removing four larger nuts that secure 
speaker and grille to upper instrument panel 
cover, Fig. 12-47. Remove grille and speaker. 
Separate speaker from grille by removing four 
smaller nuts, 


b. Installation 


1, On all but AM/FM-Stereo radios, position 
front center speaker on upper instrument panel 
cover and grille, Secure with four screws and 
one washer, Washer goes at left front mounting 
screw, Fig, 12-46. 


2, On either AM/FM-Stereo radio front speaker 
secure speaker to grille with four smaller tin- 
nerman nuts, Fig, 12-47. Secure speaker and 
grille to upper instrument panel cover with four 
larger tinnerman nuts, 


3. Install upper instrument panel cover as de- 
scribed in Note 37b, 
53. Cigar Lighter Base Assembly 
a. Removal 


1, Remove ash tray housing assembly as de- 
scribed in Note 54a. 


2. Open ash tray housing door and remove cigar 
lighter and two ash tray receptacles, 


3, Remove two nuts and two screws with flat 
washers that secure ash tray housing to plate and 
door and separate housing. 

4. Disconnect ash tray housing bulb socket 
from shield and cigar lighter base feed wire from 
cigar lighter base, 


5. Remove sleeve from lighter base by holding 
base with index finger while rotating sleeve. 


6. Remove lighter base from ash tray housing, 


b. Installation 


1, Position cigar lighter base in ash tray 
housing. 


2, Hold lighter base in position with index fin- 
ger and screw sleeve on base, Bulb shield must 
face up when tight to permit light to enter ash 
tray receptacles, 


3. Connect ash tray housing bulb socket to 
shield and feed wire to cigar lighter base, 


4, Position plate and ash tray housing on door 
and secure with two nuts and two screws with 
flat washers, 


5. Insert two ash tray receptacles and cigar 
lighter into ash tray housing. 


6. Install ash tray housing assembly as de- 
scribed in Note 54b, 


54. Ash Tray Housing Assembly 
a. Removal 
1, Open ash tray housing door, 


2, Using a screwdriver with a long shaft pry 
two retainer brackets free, Remove ash tray 
housing, 


b. Installation 


1, Install ash tray housing assembly by posi- 
tioning assembly in instrument panel opening and 
pushing on assembly to engage two retainer 
brackets, 


55. Windshield Wiper and 
Washer Switch 


a. Removal 


1, Remove steering column lower cover as 
described in Note 38a. 


2, Remove two screws and clip securing switch 
assembly to panel, Fig. 12-41, 


3, Pull switch rearward to disengage from 
instrument panel, 


4, Disconnect dial bulb socket and wiring har- 
ness connector from back of switch assembly. 


b. Installation 


1, Position switch assembly and connect har- 
ness connector and dial bulb socket to back of 
wiper and washer switch. 


2. Position switch assembly on lower instru- 
ment panel engaging stud with hole in switch 
assembly, 
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3. Secure switch assembly to lower instrument 
panel with clip and two screws, Fig. 12-41, 


4, Install steering column lower cover as de- 
scribed in Note 38b, 


56. Ventilation Control 
Panel Assembly 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2, Remove clip washers that hold bowden cables 
on control lever pins, 


3. Loosen bowden cable clamp screws and dis- 
connect cables from control lever pins and cable 
clamps. 


4, Remove two screws that hold ventilation 
control panel assembly to instrument panel 
cluster bezel and remove control panel assembly, 
Fig, 12-39, 


b. Installation 
1, Install ventilation control panel assembly 
on instrument panel cluster bezel, Position two 


J-nuts and secure with two screws, Fig, 12-39, 


2, Install bowden cables on lever pins and se- 
cure with clip washers. 


3. Install bowden cables in cable clamps and 
tighten screws that hold cables to clamps. 


4, Adjust ventilation control cables as de- 
scribed in Section 1, Note 1b, 


5. Install upper instrument panel cover as de- 
scribed in Note 37b, 
57. Heater Control Panel Assembly 
a. Removal 


1, Remove steering column lower cover as 
described in Note 38a, 


2, Remove six port vacuum connector from 
bottom of heater control panel assembly, 


3. Remove two-way switch connector and dial 
bulb socket from bottom of assembly. 


4, Remove two screws and clip that secure as- 
sembly to lower instrument panel, 


5. Pull assembly toward cowl and disconnect 
dial bulb socket and four-way switch connector 
from top of assembly. 


6. Remove assembly from beneath lower in- 
strument panel cover, 


b. Installation 


1, Position heater control panel assembly and 
connect dial bulb socket and one four-way switch 
connector at top. 


2, Install assembly on lower instrument panel 
engaging hole with stud. Secure with two screws 
and clip, 


3. Connect two-way switch connector and dial 
bulb socket at bottom of assembly. 


4, Install six port vacuum connector at bottom 
of assembly, 


5. Install steering column lower cover as de- 
scribed in Note 38b, 


58. Automatic Climate Control 
Panel Assembly 


a. Removal 


1, Remove steering column lower cover as 
described in Note 38a, 


2, Remove seven port vacuum connector from 
bottom of Automatic Climate Control panel 
assembly, 


3. Disconnect three wiring connectors and dial 
bulb socket from bottom of Automatic Climate 
Control panel assembly. 


4. Remove two screws and clip that secure 
assembly to lower instrument panel, Fig, 12-39, 
and one screw that secures assembly to brace, 


5, Pull assembly toward cowl and disconnect 
dial bulb socket and one wiring harness connector 
from top of assembly, 


6. Remove assembly from beneath lower in- 
strument panel cover, 


b. Installation 


1, Position Automatic Climate Control panel 
assembly. and connect dial bulb socket and one 
wire harness connector at top. 


2, Install assembly on lower instrument panel 
engaging hole with stud, Secure with two screws 
and clip, Fig. 12-39, Position nut and secure 
brace to assembly with one screw, 


3. Connect three wiring connectors and dial 
bulb socket at bottom of assembly. 


4. Install seven port vacuum connector at bot- 
tom of assembly. 
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5. Install steering column lower cover as de- 
scribed in Note 38b, 


59. Automatic Climate Control 
Sensor (In-Car) 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2, Remove two screws and plastic grommets 
that secure Automatic Climate Control sensor 
unit to upper instrument panel cover and remove 
sensor, Fig, 12-46, 


b. Installation 


1. Install Automatic Climate Control sensor 
unit on underside of upper instrument panel cover 
and secure with two screws and plastic grommets, 
Fig. 12-46. 


2. Install upper instrument panel cover as de- 
scribed in Note 37b, 


60. Automatic Climate Control 
Side Air Outlet 


a. Removal 


1, Remove Automatic Climate Control side air 
outlet from instrument panel by grasping outlet 
with thumb and forefinger and pulling straight out. 


b. Installation 


1, Press side air outlet into opening in instru- 
ment panel, 


NOTE: The upper outlets should be installed 
so that the valves will close when they are down 
and lower outlet valve should close when they 
are up. 


61. Automatic Climate Control 
Center Air Outlet 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2. Remove two screws securing Automatic Cli- 
mate Control center air outlet to bezel and pull 
slightly forward. Disconnect boot and remove 
center air outlet. 


3. If necessary, valve may be removed by push- 
ing both caps inward and pulling caps forward to 
remove, Separate two washers, caps and springs 
from louvers, 


b. Installation 


1, If removed, install washers on outboard side 
of caps and springs on inboard side of valve, 
Push both caps inward and install into outlet. 


2. Insert Automatic Climate Control center air 
outlet into boot and secure to bezel with two 
screws, 


3, Install upper instrument panel cover as de- 
scribed in Note 37b, 


62. Compressor Diode Assembly 
(697 Styles Only) 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2, Disconnect multiple connector at compres- 
sor diode assembly. 


3. Remove one self-tapping screw that secures 
compressor diode bracket to instrument panel 
bracket and remove assembly with bracket 
attached, 


4, Separate bracket from assembly by removing 
two bolts. 


b. Installation 


1. Secure bracket to compressor diode assem- 
bly with two bolts, 


2. Position compressor diode bracket on in- 
strument panel bracket and secure with one self- 
tapping screw. 


3. Connect multiple connector at compressor 
diode assembly, 


4, Install upper instrument panel cover as de- 
scribed in Note 37b, 


63. Glove Box Liner 


a. Removal 


1. Open glove box door and remove five screws 
that hold glove box liner to glove box door. 


2, Remove two screws that secure glove box 
door stop to door and remove stop, Fig. 12-44, 


3. Remove two screws that hold vacuum trunk 
lock bracket, if car is so equipped, Fig. 12-44, 


4. RKemove glove box liner. 
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b. Installation 
1, Install glove box liner into glove box opening, 


2. Install vacuum trunk lock switch bracket and 
secure with two attaching screws, if car is so 
equipped, Fig, 12-44. 


3. Install glove box door stop engaging hook and 
secure with two attaching screws, Fig, 12-44, 


4, Align glove box liner with glove box door and 
secure liner to door with five attaching screws. 


64. Glove Box Door 
a. Removal 


1. Remove glove box liner as described in 
Note 63a. 


2, Remove three screws that hold glove box 
door to glove box door hinge and bracket and re- 
move door, Fig. 12-44, 


b. Installation 


1. Install glove box door on glove box hinge 
and bracket and secure with three attaching 
screws, Fig. 12-44, 


2, Install glove box liner as described in Note 
63b, 


65. Cruise Control Selector Assembly 
a. Removal 
1, Disconnect negative battery cable at battery. 


2. Release retainer spring from dust shield by 
turning 90 degrees and slide it back on control 
cable, Pull control cable to release from adjust- 
able coupling. 


3, Attach a five-foot piece of wire or heavy 
string to disconnected end of control cable. 


NOTE: Attaching the wire or string to end of 
control cable will insure cable being routed 
properly when selector control assembly is 
reinstalled, 


4. Remove upper instrument panel cover as 
described in Note 38a. 


5. Remove steering column lower cover as 
described in Note 39a, 


6. Disconnect two wiring connectors at selector 
control assembly, 


7. Rotate both spring clamps forward by insert- 
ing any hook-shaped tool in clamp. Selector con- 
trol assembly will now be free from instrument 
panel bezel, 


8. Remove top screw and loosen lower screw 
securing grommet retainer to firewall and remove 
split grommet, 


9, Pull control cable through firewall from in- 
side car with selector control assembly, being 
careful not to bend or kink cable. 


10. Remove string or wire from end of control 
cable and leave in grommet retainer. 


ll. If necessary, control cable may be adjusted 
as described in Section 15, Note 18. 


b. Installation 


1, Attach wire or heavy string, left in grommet 
retainer during removal procedure, to end of 
control cable inside car, 


2. Working from outside car, pull on wire or 
string to guide control cable through retainer, 
being careful not to bend or kink control cable. 


3. Install split grommet in retainer and install 
top screw and tighten lower screw securing grom- 
met retainer to firewall, 


4, Position selector control assembly on in- 
strument panel bezel and engage by rotating both 
spring clamps, 


5. Connect two wiring connectors at selector 
control assembly. 


6. Install steering column lower cover as de- 
scribed in Note 38b. 


7. Install upper instrument panel cover as de- 
scribed in Note 37b, 


8. Remove wire or string from end of control 
cable, 


9, Rotate speed selector to high speed setting 
and guide cable into dust shield until ferrule stops 
against dust shield, Hold in this position and ro- 
tate retainer spring on dust shield so that it en- 
gages ferrule through slots, 


10. Rotate selector dial to low speed stop until 
spring snaps into adjustable coupling. 


CAUTION: This step must be performed or 
unit will control in ‘‘ON’’ position or lock-in 
in ‘‘AUTO"’ position at low speed regardless 
of selected setting. 


1l, Connect negative battery cable at battery. 
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66. Twilight Sentinel Photocell 
a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a, 


2. Rotate plastic photocell holder counterclock- 
wise to remove from underside of upper instru- 
ment panel cover. 


3, Remove photocell from plastic holder. 


b. Installation 
1, Insert photocell in plastic photocell holder, 


2. Install plastic holder into underside of upper 
instrument panel cover by rotating clockwise. 


3. Install upper instrument panel cover as de- 
scribed in Note 37b. 


67. Twilight Sentinel Amplifier 
a. Removal 


1. Working to right of radio receiver unit, re- 
move two screws that hold amplifier unit to lower 
instrument panel bracket and remove amplifier 
from bracket to gain access to multiple electrical 
connector, 


2, Disconnect multiple electrical connector 
from amplifier and remove amplifier, 
b. Installation 


1, Connect multiple electrical connector to am- 
plifier unit. 


2. Install amplifier on lower instrument panel 
bracket and secure with two attaching screws. 


3. Check operation of the Twilight Sentinel. 


68. Rear Window De-Fogger 
Blower Switch 


a. Removal 


1. Remove upper instrument panel cover as 
described in Note 37a, 


2, Slide out fuse panel as described in Note 36, 
3. Disconnect blower switch single connector 


(light green wire) at accessory terminal on fuse 
panel, 


4, Disconnect blower switch tee connector 
(yellow and brown wires) from wire assembly 
connector, 

5. Remove two screws securing blower switch 
to instrument panel cluster bezel and remove 
switch, 

'b. Installation 

1, Route blower switch single connector (light 
green wire) behind instrument panel cluster case 
and attach at accessory feed terminal on fuse 
panel, Slide fuse panel up to secure, 


2. Connect blower switch tee connector (yellow 
and brown wires) to wire assembly connector, 


3. Install blower switch on instrument panel 
cluster bezel, position two jamb nuts, and secure 
with two screws. 


4, Install upper instrument panel cover as de- 
scribed in Note 37b, 


69. Convertible Top Switch 
a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a. 


2, Detach switch connector, 

3, Remove two screws securing convertible top 
switch to instrument panel cluster bezel and 
remove switch. 

b. Installation 

1, Position jamb nuts and secure convertible 
top switch to instrument panel cluster bezel with 

two attaching screws, 


2, Attach switch connector, 


3, Install upper instrument panel cover as de- 
scribed in Note 37b, 


70. Seat Warmer On-Off Switch 


a. Removal 


1, Remove upper instrument panel cover as 
described in Note 37a. 


2, Detach switch connector, 


3. Remove two screws securing On-Off switch 
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to instrument panel cluster bezel and remove 
Switch. 
b. Installation 

1, Position jamb nuts and secure On-Off switch 
to instrument panel cluster bezel with two attach- 
ing screws. 


2, Attach switch connector. 


3, Install upper instrument panel cover as de- 
scribed in Note 37b, 


71. Map Light Switch 
a. Removal 


1, Remove two screws securing map light 
switch to instrument panel cluster bezel. 


2. Detach switch connector and remove switch. 
b. Installation 
1. Connect map light switch connector. 


2. Secure map light switch to instrument panel 
cluster bezel with two screws. 
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FLEETWOOD ELDORADO 


The service information that follows pertains 
only to the Fleetwood Eldorado. All other 
service procedures and recommendations for the 


Fleetwood Eldorado are the same as those for the 
standard car, as given in the first part of this 
section, 


GENERAL DESCRIPTION 
HEADLAMP DOORS 


On the 693 style, headlamp doors open when- 
ever the headlamps are lighted and close when 
the lamps go out, 


This system consists of two headlamp doors, 
two actuators, a headlamp door vacuum storage 
tank and hoses, Fig, 12-49, 


A vacuum valve is integral with the headlight 
switch, 


On cars without Twilight Sentinel, this valve has 
three hoses connected to it. The yellow-striped 
center hose, which is routed to the vacuum stor- 
age tank provides a constant source of vacuum to 
the vacuum valve. The red-striped hose furthest 
from the headlight switch knob carries the vacuum 
from the storage tank to the bottom side of each 
actuator and the green-striped hose that is near- 
est the headlight switch knob is vented to the at- 
mosphere when the headlight switch is off or 
half-way out. 


When headlights are off, atmospheric pressure 
then pushes pistons inside the actuators toward 
the low pressure side or the bottom of the actu- 
ator, and closes the doors through mechanical 
linkage. 


When the headlight switch is pulled all the way 
out the green-striped hose nearest the headlight 
switch knob transmits vacuum to the top side of 
the actuators and the red-striped hose furthest 
from the knob is vented to atmospheric pressure. 
Atmospheric pressure on the bottom side of each 
actuator then pushes the pistons upward. The 
linkages then open the headlamp doors. 


On 693 cars with Twilight Sentinel a solenoid- 
operated vacuum valve is mounted on the left rear 
side of the radiator cradle assembly. This valve 
contains three ports: 


When the left valve to which the green-striped 
hose is attached is vented to atmospheric pres- 
sure, the headlamp doors close. 


When the right upper one to which the blue- 
striped hose is attached is vented to atmospheric 
pressure, the headlamp doors open. 


The right lower valve acts as a port of vacuum 
Supply, 


Again, the outer ports work alternately both as 
vacuum and atmospheric ports to position the 
piston in the actuator in a manner identical to 
that described for non-Twilight Sentinel equipped 
cars, 


The vacuum valve is in its normal position 
when the headlamp doors are closed, When the 
solenoid is actuated, the valve moves to change 
the function of the ports and open the doors, When 
it is de-activated, the valve returns and the func- 
tion of the ports again changes and the headlamp 
doors close. 


The solenoid utilizes an electrical signal from 
the light blue wire from the Twilight Sentinel 
amplifier, Current flows through this wire when- 
ever the headlights are on, 


On cars with Twilight Sentinel, two hoses are 
attached to the vacuum valve and the port nearest 
the headlight switch knob is plugged. This ar- 
rangement permits- atmospheric pressure to seep 
into the system should the solenoid-operated vac- 
uum valve fail, allowing the doors to be opened 
by hand. 


In each system there is a check valve that per- 
mits air to flow from ports B and C to port A, 
Fig, 12-49, whenever the air pressure at ports B 
and C is greater than the pressure at port A. 
When the pressure at port A is greater, such as 
when the ignition is turned off, the valve closes. 
This arrangement permits a vacuum tight system 
with the ignition off and the headlamp doors may 
be operated through one or two cycles on the 
vacuum stored. 


Inside each actuator there is a piston with a 
rubber seal to provide an air-tight seal, 


On cars equipped with vacuum door locks or 
remote control deck lid, one of two additional 
vacuum storage tanks is incorporated in the sys- 
tem, On cars with Automatic Climate Control, a 
second vacuum storage tank is incorporated in 
the system, 
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72. Headlight Aiming—Screen Method 


The factory recommended headlight aiming 
specifications for the screen method are listed 
below, However, individual State laws neay vary 
and dealers should check with local authorities, 


a. Screen Diagram 


Make a headlight aiming screen according to 
the dimensions and layout shown in Fig. 12-51, 


b. Equipment Set-Up 


Make sure headlight aiming screen is mounted 
at a point where there will be an ample level area 
in front of screen, It is important that floor at 
aiming screen is at same level as the floor at 
the point where car is positioned. 


c. Headlight Aiming Adjustment 


1, Position car so that headlights are exactly 
25 feet from aiming screen and car is in line 
with centerline on screen, To position car, sight 
through rear window, lining up centerline of rear 
window reveal molding escutcheon with inside 
rear view mirror bracket and car centerline on 
screen, 


2, Position two 36 inch sticks vertically at the 
left front and left rear wheels, Sight over sticks 


Center Of Hot Spot L. H. 


“A” Normal Inner Lamp (High Beam) 


41-7/16" 


Hot Spot for L. H. Headlamp (Outer) 

(Lower Beam) Top Of Hot Spot On Horizontal 
Center Line of Headlamp And L. H. Edge Of Hot 
Spot On Vertical Center Line Of Headlamp 


and move left side of screen up or down, as re- 
quired, to line up horizontal headlight centerline 
on screen with the 36 inch sight line. Follow same 
procedure on right side, 


3. Mark wall adjacent to horizontal centerline 
of headlight line on aiming screen, Place a mark 
on wall 9-5/8" below the 36 inch mark, 


Move screen down until horizontal centerline 
of headlight is even with this point, 


4, Set headlights on high beam, Make sure all 
four headlights are on, 


5. Cover both left side headlights and right 
side outer light and adjust right inner light as 
required until hot spot centers at point ‘‘B’’ on 
screen, Fig, 12-51, 


6. Cover both right side headlights and left side 
outer light and adjust left inner light as required 
until hot spot centers at point ‘‘C’’ on screen, 
Fig, 12-51. 


7. Set headlight on low beam, Only outer head- 
lights should light. 


8. Cover left outer headlight and adjust right 
outer light as required until top of hot spot ‘‘D’’ 
is on horizontal centerline of headlight and left 
edge of hot spot is on vertical centerline of outer 
light, Fig. 12-51, 


Center Of Hot Spot R. H. 
Inner Lamp (High Beam) 


_-— Center Line 


Headlamps And 


Driving Lamps 


— Center Line Of Car 


Hot Spot For R. H. Headlamp (Outer) (Lower 
Beam). Top Of Hot Spot On Horizontal Center 
line Of Headlamp And L. H. Edge Of Hot Spot 
On Vertical Center Line Of Headlamp 


Y Floor Level 


Inner Lamps Are High Beam Lamps 
Only, Outer Lamps Are Both High And 
Low Beam But Are To Be Aimed On Low 


Beam Only 


Fig. 12-51 Headlight Aiming Screen 
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9, Cover right outer headlight and adjust left 
outer light as required until top of hot spot ‘‘E’’ 
is on horizontal centerline of headlight and left 
edge of hot spot is on vertical centerline of outer 
light, Fig, 12-51. 


73. Sealed Beam Unit Replacement 


1. Pull headlight switch fully out to open head- 
lamp doors and disconnect negative battery cable. 


2. Remove four screws that hold headlight bezel 
to headlight housing and remove bezel. 


3. Disconnect retaining spring from retaining 
ring and slide sealed beam assembly off adjusting 
screws, 


4, Disconnect three-way electrical connector 
from sealed beam unit. 


5. Remove three screws that hold retaining 
ring to mounting ring and separate mounting ring 
from sealed beam unit. 


6. Remove retaining ring from sealed beam 
unit, 


7. Install new sealed beam unit in retaining 
ring. 


8. Install ring with sealed beam unit on mount- 
ing ring and secure with three attaching screws. 


9. Connect three-way connector to sealed beam 
unit. 


10. Install sealed beam assembly on adjusting 
screws and connect retaining spring to retaining 
ring. 


11. Install headlight bezel on housing and secure 
with four attaching screws. 


12, Connect negative battery cable and push 
headlight switch in. 


13. Aim headlights as described in Note 1 or 72. 


74. Bulb Replacement 


A complete list of replacement bulbs for 1967 
Cadillac cars is given in the bulb chart, page 12- 
78. The procedures for making replacements that 
are described in this note are exclusive to the 
Fleetwood Eldorado, In those cases where the 
procedures for all cars are identical, refer to 
Note 4, 


CAUTION: Disconnect negative battery cable 
at battery when replacing bulbs. 


a. Turn Signal Indicator Lamp Bulbs 


1, Open hood and working through hood opening 
remove snap-in socket and bulb. 


2, Replace bulb. 
3. Reinstall socket and bulb, 
b. Front Turn Signal and Parking Lamp Bulb 


1, Remove two Phillips head screws securing 
lens to lamp and remove lens, 


2, Replace bulb, 


3. Install lens on housing and secure with two 
Phillips head screws, 


c. Rear Tail, Stop, and Signal Lamp Bulb 


1. Open trunk lid and unfasten trunk liner 
screw, 


2. Remove bulb and socket. 
3. Replace bulb. 


4. Install bulb into socket hole so that locating 
tank on socket engages notch on socket hole. 


d. Back-Up Lamp Bulb 


1, Remove two Phillips head screws securing 
lens to housing and remove lens, 


2, Replace bulb, 


3. Secure lens to housing with two Phillips 
head screws, 


e. License Lamp Bulb 


1, Remove two Phillips head screws securing 
lens to housing and remove lens, 


2, Replace bulb, 


3. Install lens on housing and secure with two 
Phillips head screws. 


f. Cornering Lamp Bulb 


a. Removal 


1, Disconnect orange cornering lamp wire con- 
nector from under hood, 


2, Working inside wheel housing, remove screw, 
starwasher, washer securing rubber mat and 
cornering lamp to fender. 


NOTE: Count any shims present at corner- 
ing lamp for assembly, 
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3. Remove screw and washer securing top rear 
of cornering lamp to fender, 


4, Remove screw and washer at front of corn- 
ering lamp and remove cornering lamp assembly, 


b. Disassembly 


1, Remove four Phillips head screws that se- 
cure bezel to housing and remove bezel and lens, 


2. Remove bulb, 
c. Assembly 
1, Install bulb in housing. 


2. Install lens and bezel on housing and secure 
with four Phillips head screws, 


d. Installation 


1, Position cornering lamp assembly on fender 
and loosely install screw and washer securing 
front of cornering lamp assembly to fender. 


2, Loosely install screw and washer securing 
top rear of cornering lamp to fender. 


3. Position any shims found during removal and 
tighten the two previously installed screws, 


4, Install screw, starwasher and washer to 
rubber mat and front fender, 


5. Attach orange wire connector from under 
hood, 


75. Turn Signal Indicator 
Lamp Assembly 


a. Removal 


1, Open hood and working through hood opening 
remove socket and bulb, 


2, Remove two nuts with attached starwashers 
securing housing assembly to fender and trim 
plate, 


b. Installation 

1, Working through hood opening, position hous- 
ing assembly so that two studs from trim plate 
engage holes in housing and secure with two nuts 
with attached starwashers. 

2. Install socket and bulb. 


76. Front Turn Signal and 
Parking Lamp Assembly 


a. Removal 


1, Disconnect negative battery cable at battery. 


2, Pull wiring connector retainer clip free and 
disconnect wiring connector, 


3. Remove two nuts that secure assembly to 


‘bumper and pull assembly out, 


b. Installation 


1, Position lamp assembly in bumper, Secure 
with two attaching nuts, 


2, Connect wiring connector and attach wiring 
retainer in position, 


3. Connect negative battery cable at battery. 
77. Rear Tail, Stop and 
Signal Assembly 


a. Removal 
1. Open trunk lid, 
2, Remove bulb, 


3. Remove three nuts with attached washers 
and remove assembly from fender, 


b. Disassembly 


1, Remove two nuts with attached starwashers 
securing housing to extension and separate exten- 
sion from housing. 


2, Remove two Phillips head screws securing 
end cap to extension, Separate end cap from 
extension, 


3, Remove two Phillips head screws securing 
lens ornament to housing and remove lens orna- 
ment and lens, 


4, If necessary, remove weatherstrip by re- 
moving seven Phillips head screws securing 
weatherstrip and retainer to extension. 


c. Assembly 
1, If removed, position weatherstrip and re- 
tainer on extension and secure with seven Phillips 


head screws, 


2. Position lens and lens ornament on housing 
and secure with two Phillips head screws. 


3. Position end cap on extension and secure 
with two Phillips head screws, 


4. Position extension on housing and secure 
with two nuts with attached starwashers, 


d. Assembly 


1, Position assembly in fender and secure with 
three nuts with attached washers, 
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2, Install bulb into socket hole so that locating 
tang on socket engages notch on socket hole, 


78. Back-Up Lamp Assembly 


a. Removal 

1, Disconnect back-up bulb connector, 

2, Remove two screws and washers securing 
back-up lamp assembly to rear bumper center 
bar and remove back-up lamp from housing. 

b. Installation 

1, Position back-up lamp on rear bumper 

center bar and secure with two screws and 


washers, 


2, Connect back-up bulb connector, 


79. Trunk Lamp Housing 
a. Removal 
1. Open trunk lid, 
2. Remove trunk bulb, 
3, Disconnect retainer clip from trunk lid. 


4, Remove one Phillips head screw securing 
trunk lamp housing to trunk lid, 


5. Remove housing. 

6, Disconnect trunk lamp housing black lead 
wire connector from orange wire connector. 
b. Installation 

1, Connect black and orange wire connectors, 


2, Install housing and secure to trunk lid with 
one Phillips head screw. 


3, Position connector and wiring inside trunk 
lid and secure orange wire to trunk lid with re- 
tainer clip, 


80. Checking Headlamp Doors 
(Fig. 12-49) 
a. Quick Check 
1, Run engine to insure a vacuum build-up, 
2. Make certain Twilight Sentinel time delay 


and master On-Off control lever is off on cars so 
equipped. 


3. With headlight switch off, headlamp doors 
should close and with switch fully out, headlamp 
doors should open and headlights should light. 


4, On cars with Twilight Sentinel, turn head- 
light switch off, Turn Twilight Sentinel time delay 
and master On-Off control lever anywhere clock- 
wise of OFF position. Cover photocell opening in 
radio center speaker grille (left speaker grille 
on Stereo radio cars) with a black cloth. Head- 
lamp doors should open and headlights turn on 
within 60 seconds, Remove black cloth and head- 
lamp doors should close and headlights turn off 
within 60 seconds. 


5. Turn off ignition and operate doors through 
one cycle, 


NOTE: If any corrections to the system are 
made while performing the following pro- 
cedures, repeat the quick check described 
above. 


b. Analyzing Quick Check 


1. If one headlamp door operated properly while 
the other failed to operate during the above check, 
proceed to part (i) of this note. 


2, On cars equipped with Twilight Sentinel, if 
headlights failed to operate properly when head- 
light switch was used or Twilight Sentinel was 
used, the electrical malfunction must be located 
and corrected, See Section 15, Note 37. 


3, On cars equipped with Twilight Sentinel, if 
headlights operate properly, but both headlamp 
doors do not operate properly, see part (c) of this 
note to check operation of vacuum valve solenoid 
and for an open light blue wire to the splice near 
the dimmer switch, 


4, If headlamp doors failed completely to oper- 
ate during the quick check and steps 2 and 3 out- 
lined above were performed, check vacuum 
circuitry as outlined in part (d) of this note, 


5. If headlamp doors fail to operate through one 
cycle with ignition switch off, but operate properly 
when performing all other parts of quick check, 
refer to part (j) of this note. 


c. Checking Solenoid for Electrical Problem 
(Twilight Sentinel Cars Only) 


1. Have helper pull headlamp switch fully out 
and listen for a clicking sound at the solenoid, 
If solenoid clicks the solenoid portion of the sole- 
noid operated vacuum valve is all right. If it does 
not click, proceed to step 2, 


2, Disconnect the light blue wire terminal con- 
nector from the vacuum valve solenoid. 
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3, Connect one end of a jumper wire to the 
positive battery terminal and the other end to the 
terminal on the vacuum valve solenoid, Solenoid 
should click. If it does not, the vacuum valve 
solenoid should be replaced, 


4, If solenoid does click and both Twilight Sen- 
tinel and headlight switch circuits operate prop- 
erly, check for an open light blue wire from the 
solenoid operated vacuum valve to the splice near 
the dimmer switch, 


d. Vacuum Circuitry Check 


1, Run engine at idle and check for secure hose 
connections at all points in system and for any 
leaks in vacuum system, 


2. Make certain headlight switch is off, 


3. Working at each actuator, first remove the 
bottom red-striped hose and feel for a vacuum 
condition, which should be felt. Quickly replace 
hose to prevent loss of vacuum, Then remove 
green-striped hose at top of actuator and a 
vacuum condition should not be felt, Attach hose. 


4, Pull headlight switch all the way out, 


5. Working at each actuator, first remove the 
top green-striped hose and a vacuum condition 
should be felt. Quickly replace hose to prevent 
loss of vacuum, Then remove red-striped hose at 
bottom of each actuator, A vacuum condition 
should not be felt, Attach hose, 


e. Analyzing Vacuum Circuitry Check 


1, If system operated as described above, refer 
to part (i) of this note, 


2, If one actuator operated properly and other 
failed to operate, check for defective hoses to the 
affected actuator. If hoses are all right, refer to 
part (i) of this note, 


3. If system failed to operate properly at both 
actuators, refer to part (f) of this note oncars 
without Twilight Sentinel or part (g) on cars with 
Twilight Sentinel, 


f. Vacuum Valve Check 
(Cars Without Twilight Sentinel) 


1, Disconnect three vacuum hoses at first con- 
nections in front of cowl, 


2. With headlight switch fully in, blow on center 
yellow-striped hose, Air should be felt at inboard 
red-striped hose and not felt at green-striped out- 
board hose, Seal red-striped hose with finger to 
check for leaks, 


3. Pull headlight switch fully out and blow on 
center yellow-striped hose. Air should be felt at 
outboard green-striped hose and none should be 
felt at inboard hose, Seal green-striped hose with 
finger to check for leaks. 


4. If system does not perform as described 
above, remove headlight control switch assembly 
as described in Note 44a, inspecting for a loose 
hose connection while removing assembly, 


5. To check for a defective headlight switch 
vacuum valve, apply air to center port and air 
should come out port furthest from headlight 
switch knob with knob fully in. With knob fully 
out air should come out port nearest headlight 
switch knob, If headlight switch vacuum valve is 
defective, headlight switch must be replaced, 


6. Make normal installations and hose connec- 
tions after completion of test. 


g. Headlamp Door Vacuum Valve 
(Twilight Sentinel Cars) 


1. With headlight switch off, disconnect the 
lower port yellow-striped hose of vacuum valve at 
check valve and disconnect green-striped and 
blue-striped hoses at vacuum valve. 


2, Blow air through the lower yellow-striped 
port hose, Air should be felt at outboard port, and 
none at inboard upper port. Seal the outboard 
port with finger to check for leaks, 


3, Remove light blue wire connector at solenoid 
vacuum valve and apply a 12-volt power source 
to the terminal at the relay. 


4. Blow air through the lower yellow-striped 
port hose, Air should be felt at the inboard upper 
port and none at outboard port. Seal the inboard 
upper port to check for leaks. If vacuum valve 
does not perform as described in steps 3 and 4, 
the assembly should be replaced. 


5. Check air filter (integral with solenoid) and 
clean if required. 


6. Make normal hose and wiring connections 
after completion of test. If check fails to isolate 
problem, proceed to part (h) of this note, 


h. Vacuum Valve Check 
(Twilight Sentinel Cars) 


1, Disconnect two vacuum hoses at first con- 
nections in front of cowl. 


2. With headlight switch fully in, blow on blue- 
striped hose and air should be felt at red-striped 
hose. Seal red-striped hose to check for leaks, 


3, Pull headlight switch fully out and blow on 
blue-striped hose. System should be air-tight. 
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4. If system does not perform as described 
above, remove headlight switch as described in 
Note 44a, inspecting for a loose hose connection 
while removing assembly. 


5. To check for a defective headlight switch 
vacuum valve, apply air pressure to center port 
and air should come out port furthest from head- 
light switch knob with knob fully in. With knob 
fully out, valve should be airtight. If headlight 
switch vacuum valve is defective, headlight switch 
must be replaced. 


6. Make normal installations and hose connec- 
tions after completion of test. 


i. Checking Headlamp Door Linkage 
and Actuator 


1. Disconnect hoses at actuator of affected 
headlamp door or doors and check for a binding 
condition by manually operating linkage. Repair 
as necessary. 


2. If problem is not in linkage and vacuum cir- 
cuitry has already been checked, proceed to step 
3. 


3. Remove actuator as described in Section 11, 
Note 12a. 


4, Position actuator on workbench so that rod 
with attached clevis is up and pull rod fully up. 
Seal air port on rod side of actuator with finger 
and push down on clevis, Piston should remain 
in one position despite pressure on clevis, lf 
rod can be pushed down, actuator should be re- 
placed. Remove finger and check for free full 
travel of rod, If rod will not travel freely, actu- 
ator should be replaced, 


5. Install actuator as described in Section 11, 
Note 12b, 


j. Checking Leak Down Condition 


If a leak down condition occurs, the vacuum 
system, check valve or either actuator could be 
leaking. To check proceed as follows: 


1. Run engine at idle and check for secure hose 
connections at all points in system and check for 
any leaks in vacuum system, 


2, Remove check valve. 


3. Seal port B, Fig, 12-49, and blow through 
port C, Air should be felt at port A, Then blow 
through port A with port B sealed. No air pres- 
sure should be felt at port C, If check valve does 
not operate as described above, it must be 
replaced, 


FLOAT TANK UNIT WRENCH 
J-21518-01 


BROWN WIRES q 


INSULATING 
WASHER 


Fig. 12-52 Removing Float Tank Unit 


4, Install check valve, Fig, 12-49, making cer- 
tain port A leads to vacuum source. 


5. Remove actuator as described in Section 11, 
Note 12a. 


6, Position actuator on workbench so that rod 
with attached clevis is up and pull rod fully up. 
Seal air port on rod side of actuator and push 
down on clevis, Piston should remain in one po- 
sition despite pressure on clevis. If rod can be 
pushed down, actuator should be replaced. Remove 
finger and check for free full travel of rod. If 
rod will not travel freely, actuator should be 
replaced, 


7. Install actuator as described in Section 11, 
Note 12b, 


81. Fuel Tank Float Unit 


a. Removal 
1, Drain tank of gasoline, 


2, Open deck lid and remove rear carpet trim 
to gain access to float tank unit. 


3. Cut out mat over tank float unit. 


4, Clean excess sealer from edges of cover 
plate and pry cover plate up to remove, 


5. Remove nut, starwasher, brown wire and 
insulating washer from tank unit. 


6. Using Float Tank Unit Wrench, J-21518-01, 
remove cam lock as shown in Fig, 12-52, 


Sab ow) —— 0 ee = 
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7. Remove tank float unit from tank, being care- 
ful not to damage ground wire. 


8. Cover fuel tank unit opening and working 
away from tank, unsolder black float tank unit 
ground wire. 


b. Installation 


1, Solder black ground wire to float tank unit, 
working away from tank, 


2. Uncover fuel tank unit opening and install 
tank float unit in tank, 


3, Using Float Tank Unit Wrench, J-21518-01 
install cam lock as shown in Fig, 12-52. Be sure 
cam is rotated completely and is in retaining 
detents, 


4, Install insulating washer, brown wire, star- 
washer and secure with nut. 


5. Place sealer on cover plate and position on 
fuel tank float unit. 


6. Install portion of mat cut out during 
disassembly. 


7, Install rear carpet trim and close deck lid, 


82. Shroud Top Ventilator Frame 
and Grille 


a. Removal 


1, Remove right and left windshield wiper arm 
and blade assemblies as described in Note 33, 
steps | and 2, 


2. Raise hood and remove nine screws retain- 
ing front and side edges of ventilator frame to 
cowl, noting locations of any shims for installa- 
tion purposes, 


NOTE: Access to end screws is gained by 
opening door, and removing front body hinge 
cover plates 


3. Carefully raise front edge of ventilator 
frame slightly and disengage washer hoses, 


4, Raise rear edge of frame and slide forward 
to disengage frame from molding. Slide frame 
over windshield wiper transmission shafts and 
remove shroud top ventilator frame and grille. 


b. Installation 


1, Apply medium-bodied sealer around venti- 
lator frame screw attaching holes, 


2. Position shroud top ventilator frame and 
grille and, with front edge raised slightly, engage 
washer hoses to washer nozzle adapter, 


3. Carefully slide frame rearward to engage 
rear edge of frame between windshield lower 
reveal moldings and molding attaching clips, 


4, Install nine screws that secure front and 
side edges of frame to cowl. 


5. Install wiper arm and blade assemblies as 
described in Note 33, step 3. 


IMPORTANT: When installing wiper arm and 
blade assemblies, be sure to ‘‘overpark’’ the 
arm and blade assemblies below the windshield 
so that a proper return to park position always 
results, Make certain left blade assembly is 
above right blade assembly in park position. 


83. Windshield Wiper Transmission 
a. Removal 


1, Remove shroud top ventilator frame and 
grille assembly as described in Note 82a, 


2, Remove two screws and access hole cover 
from opening in center of cowl to gain access to 
wiper unit crank arm, 


3. Remove locknut securing wiper unit crank 
arm to ball socket stud, 


4, Remove three transmission mounting screws 
on right and left transmissions. 


5. Disengage ball socket stud at wiper unit and 
remove transmissions and linkages as a com- 
plete assembly. 


b. Inspection and Overhaul 


1, Inspect each ball socket for binding, damage 
or excessive looseness, 


2. If either wiper transmission needs to be 
replaced, use a #10 drill to remove the two rivets 
holding the defective component to its mating link 
ball joint, 


3, Lubricate link ball carefully. 


4, Assemble ball socket bearings around the 
link ball, 


5. Secure socket bearing and link arm with two 
attaching bolts from parts package, Thin socket 
bearing should be next to link arm, Install bolts 
so that screw enters from link arm side, 


¢. Installation 
1, Position transmissions and linkages in 


shroud top opening with ball socket stud engaging 
crank arm, 
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NOTE: When properly positioned, the hole 
in crank arm will mate with ball socket stud, 


2. Install three transmission mounting screws 
at each transmission, making certain that driver 
side transmission arm points down and passenger 
side transmission arm points up. 


3, Install locknut securing wiper unit crank 
arm to ball socket stud, making certain stud is 
fully seated, 


4. Secure access hole cover to cowl with two 
screws, 


5, Install shroud top ventilator frame and grille 
assembly as described in Note 82b, 


84. Ventilation Control Panel Cable 
and Knob Assembly 
(Right or Left—693 Styles Only) 


a. Removal 


1, Remove two screws that secure knob to 


underside of lower instrument panel, Fig, 12-38. 


2. Remove clip washer that holds bowden cable 
on control lever pins. 


3. Remove bowden cable clamp screw and dis- 
connect cable from control lever pin and cable 
clamp. 


b. installation 


1, Install bowden cables on control lever pin 
and secure with clip washer. 


2. Install bowden cable in cable clamp and 
tighten screw that holds cable clamp. 


3. Install two screws that secure knob to under- 
side of lower instrument panel, Fig, 12-38, 
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BULB DATA CHART 


Ash Tray - Front 
Back Up (In Tail Lamp) 


All Except 69347 


Back Up 69347 

Console Lamp 68347-49-67-69347 
(When Ord.) 

Cornering Lamp 1195 All 


68069-68169-68247-49- 
68349-68369-69347 
68347-49-67-69347 
All 
68069-68169-69723-69733 


Courtesy Lamp - Rear Quarter 90 


212/212-1 
89 
212/212-1 


Courtesy Lamp - Console 

Courtesy Lamp - Instrument Panel 

Courtesy Lamp - Rear Door 

Courtesy Lamp - Rear Quarter 
Armrest 


212/212-1 68367 


Cruise Control Dial 1445 a All (When Ord.) 
Cruise Control (Lock In Indicator) 161 1 All (When Ord.) 
Generator Tell-Tale 161 i All 
Glove Compartment 1895 2 All 
Headlamp Lower or Inner L4001 37.5 Watts All 
Headlamp Upper or Outer L4002 37.5 Watts All 
55.0 Watts 

Headlamp Switch 1816 3 All 
Heater or A/C Control 1816 3 All 
High Beam Indicator 161 1 All 
Ignition Lock 1445 ot All 
License Lamp 67 4 All 
Low Brake Tell-Tale 161 1 All 
Low Oil Tell-Tale 161 1 All 
Map Lamp 89 6 All 
Panel Lamps 168 3 All 
Park-Signal Lamp All Except 693 

693 


All (When Ord.) 


Radio Dial Lamp 1816 3 
All (When Ord.) 


*Radio AM-FM Band Indicators 


*Radio AM-FM Band and Stereo All Except 
Indicators 69723-69733-69890 
(When Ord.) 


*Radio - Rear Control Indicator 250 1 69723-69733 (When Ord.) 

Rear Seat Warmer Indicator 1895 2 69723-69733 (When Ord.) 

Spot Lamp 90 6 69733 

Spot-Reading 15 69723-69733-68169 

Stop, Tail & Signal 32/4 All 

Tray, Seat Back 212/212-1 6 68169 

Trunk Compartment 89 6 All Exc. 69890 (When Ord.) 

Trunk Lid Tell-Tale 161 1 All Exc. 69890 (When Ord.) 

Turn Signal Indicator 1445 1 All Except 693 
1895 2 693 

Warning Lamp-Front Door 212/212-1 6 68347-49-67-69-69347 


68069-68169 
68169-68069-68347-68369 
All 


212/212-1 
1895 


Warning Lamp-Rear Door 
Windshield Wiper Switch 


*Serviceable only by Radio Technician 
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FUSE AND CIRCUIT BREAKER CHART 


FUSE RATING 


Accessories (Fuse Panel) 
Antenna 
Rear Window De-Fogger 
Window Control Relay 


Air Conditioner and Heater (Fuse Panel) 
Heater Only (Fuse Panel) 


Back-Up (Fuse Panel) 


Blower Motor Fuse - (In-line on top of right rocker arm cover on all except 693), | |. 
(In-line behind generator on 693) 


Body Feed (Fuse Panel) 
*Chauffer Light 
Cigar Lighter(s) 
Clock 
Courtesy Lights 
Glove Box Light 
Interior Body Lamps 
Map Light 
Trunk Tell-Tale 


Guide-Matic (In-Line Above L.H. Kickpad) 
Headlights and Parking Lights (Headlight Switch) 15 Amp. (CB) 


Horn (Fuse Panel) ° 
On cars equipped with power windows and/or power seats, 
and on convertible styles, the 25 Amp. horn fuse is 
replaced by a 40 Amp. Circuit Breaker 


Instruments and Transmission (Fuse Panel) 
Downshift & Stator Control Solenoids 
Tell-Tale Lights and Gages except Trunk 
Cruise Control Automatic Indicator 


Panel Lights (Fuse Panel) 

Radio (Fuse Panel) 

Seat Warmer (Right Dust Shield) 

Seat Warmer (In-line at Voltage Regulator) 6 Amp. 
Stop and Hazard Warning Flasher (Fuse Panel) 25 Amp. 


Tail (Fuse Panel) 25 Amp. 
Ash Tray Light 
Cornering Lights 
Ignition Switch Light 
Tail Lights 
Twilight Sentinel 


Turn Signal (Fuse Panel) 
Windshield Wipers (Fuse Panel) 


*Fleetwood Seventy-Five Sedans and Limousines 
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° \ bok open SRI), |p E47 eeae BaCCUP came (ow \---1t% —~— 1 
| ' | ' » O0OR C4 OSE —/ 
t T } RUKT REAR ‘ + 
‘ | 0008 OPEN “FEED 
| | (I REAR STOPE ONECTIOWAE (> ny | 
L § BB - 0008 CLOSE TRL LAME ( <) ° paw 
“s 5] af ) 
= LEFT E RIGHT RERP QUARTER 
LEFT REAR 000K SIAOOM SWITEH CONTE ET OR . 
EFT RERR DOOR : 
LEFT REAR O00R Becca, came — ©'OAR LIGHTER (TRIN PAVE L) 


WINDOW 4OTOR 


a L€F7 LEAP D00R | 


Fig. 


12-65 Body Wiring Diagram (69733) 


12-106 


OPTIONAL ORDER 
POWER WINDOW 
1967~68249-69 


ACTUAL POSITION 
OF CIRCUITS 47 OPEN 
END OF CONNECTOR ARNE: SS ASSEM- 


POWER WINDOW: 


BLANK 
IGNITION RELAY £20 ———_—__. 
INSTRUMENT PANEL COURTESY 


LAMP GROUND —_—___} 


CHASSIS ELECTRICAL 


[7 AGH! FRONT SCOR ARMREST | 


RIGHT FROWT 200R 
WINDOW SWITCH CONNECTOR 


OPEN cCLose 


FIGHT FRINT DOORTAMB SMUTEN preg 
(fouRTESY Ene GLounD) 


f 1685-19 DBLIW 


ar r] 1670 -/4 BRN IW 
WEB IF (S604 DBLW 
see 78/4 ‘snp ————— 


1878-14 BRNIW 


(782) 


FIGHT FRONT DO. 
WINDOW MOTO, 


CLOSE: OPEN 


STORE OG {WP ——_—$_—___ 
902 14 P/B 7 


RIGHT STOP 4 DYRECTIONAL CAMP FEED 
LEFT STOP ¢LIRECTIONAL LAMP FECO 

FUEL GAUGE FEED scchaiaiiaeiaes | / 
TAIL € LICENSE LAMP FEED 
BACK-UP LAMP FEED 


4USE PROTECTED FEED 


“LEFT FRONT DOOR TAME 
SWITCH (COURTESY 
LAMP GEOUNO) 


70 SEAT 
NBIUGSTER FEED 


69 (4 PUR ——— — 


CONMECTOR FEED 


IGHITION CONTROLLED: 
POWER FEED -——_! 


IGMIT(ONW 


RELAY POWER FEED 


PrrrmiLts 
— 700 12R — 766-14 OB LOY 
S00 10 T/A 70 ¢-/2 RIV — 
-BT RIGHT REAR GOOR-OPTN 


i AI CLT RR ER ERT ORT 
H DOOR WINDOW suiren } 


| RIGHT REAR DOOR-CLOSE 
RIGHT FRONT BOGOR OPIN 
RIGHT FRINT BOOR-CL OSL > 


FEED 


BS  céF FRONT B00RCLOSE 


£2¢T FRONT DOOR-OPEN 


POWER WINDOW CUT OUT “RET REAR BOCRCLOSL 


SWITEH COMNECTOR 


OPTIONAL ORDER = Beas~ yaes ! 
POWER WINDOW 
1967-68247 


RIGHT DOOR JANE SWITLN 


LEFT REAR DOOR-OPEN 


CLOSE 


LEFT FRONT DOOR 
WINDOW MOTOR 


“LEFT FRONT DOOR MASTER 
WINDOW CONTROL SWITCH CONNECTOR 


: ———— LEFT FRONT COOR ARMREST —-- 


r ——— RIGHT 008 se 


RIGHT DOOR 


WINDOW SWITCH CONNECTOR 


| 


RIGHT DOOR 
WINDOW MOTOR 


(4 | 


POWER FEED 


§ 


RIGHT BO0R JAMB 


AT CLT BR OFRI RI —~ 
DOOR WINDOW SWITCH q 
CONNECTOR FELD —— 


om 


1 j | © +I 
t MONIT ION CONTRO Ts 
[I 


POWER FEFO 
1GNiN/ON 


RELAY 


POWER FLED~ 


“BS 


CONNECTOR 


r 


POWER WINDOW 
CUT-OUT SWITCH 


AW 


ACTUAL POSITION en ppntea vi — Mb C-(4 25t/W CLOSE A OPEN | 
OF CEREWITS AT OPEN pat (610-14 BRNIW 
HARNI - 90F 14778 —I 
END OF CONNECTOR Si Ree CR ee: ee ee — 1660:14 O8t/w L . 
he POWER: WINDOW. 161-18 BR (670-14 BRN/W - | 
\ 1S6¢-18W AX HARNESS ASSE 
BLANK ~ ca 900 14 A/8 (66a /4 OBL Ie BODY AND Powe 
IGNITION RELAY 4£E0 — = sae eEDAT WIRING ——— 
INSTRUMENT PHNEL COVATESY 3 : ~— 8460 ew—~— —e 
LAMP GROUND — 
FUSE PROTECTED FEED = 
RIGHT STOP ¢ DIRECTIONAL LAMP “aeo- in — 
LEFT STOP ¢ DIRECTIONAL Lame FEED), : : — 
FUEL GAUGE FEED —-——______/ StS aie Rati an 
TAILY LIZENSE LAMP FEED ———-/ Ss at al T IV 
BACK UP LAMP FEEL ———_-_—— (GIR SE PR 
60 D-400R/W 2 


TO SEAT ADLUSTER FEED 


HARNESS ASSEMBLY-LEFT 
FRONT DOOR POWER WINDOW 


— 169 “14 DBL ——— 


0 MOG 


SwiTeH {RR OFR COMTESY 68/426 -——— 7 
LAMP GROUNO) a UP EU 
t 166 -Té bei 162 14 BROW — 
—— ac ore ——! | WA=/2 Bin = 
a — "706 12 
60-12 OR/B 


RIGHT REAR QTR- OPEN- 
RIGHT REAR OTR-CLOSE 
RIGHT QOOR~GPEN <P 
RIGNT DOOR -CLOSE —— 


FLED 


4647 QOOR-CLOSE 
<&T QOOR-OPEN =X | 
LE¢T REAR GTR-CLOSE — | 
LEFT REAR GIR “OPEN 


LEFT G00R MASTER 


[65 -(43RN 


LEFT D00R 
WINDOW MOTOR 


WINDOW CONTROL SWITEH CONNECTOR 


~LEFT DOOR ARMREST. 


Fig. 12-66 Power Window Body Diagram (682 Styles) 


(783) CHASSIS ELECTRICAL 12-107 


——~—~ RIGHT REAR DOOR ARMREST = Door 
RIGHT REAR DOOR RT REAR DOOR WINDOW p il pc 
CIGAR LIGHTER SWITCH CONNECTOR 
INESS ASSE 


RIGHT REAR OPEN 
WINDOW AND CIGAR coe ea 


LIGHTER 


9OH- 14 P/O 
ION: 1628 ———— 


CLOSE = AIGHT REAR QUARTER 


J 1B 18 PUR/W — 


1565-18 T 
RIGHT REAR DOOR JAMB SWITEH 
(COURTESY LAMP GROUND | 


70 REAR BODY 
- HARNESS 
L618 W- DEOL 
(566-90 —————#35_ 
+ 
LEST REAR DOOR SAME SH/TER 
(COURTESY LAMP GROUHO) 
906 +14 P/B —— 1690-14 PUR — 
1688-14 OG 
B 
| LEFT REAR DOOR T 
WINDOW AND CIGAR LEFT REAR QUARTER 
| LIGHTER cost COULIESY LAMP 
*" 6? tose ~ 
on FEED 
pats if Avs pe LT REAR DOOR WINDOW LEFT REAR D00R 
CMAN LE SWITCH CONNECTOR WONDOW MOTOR 
| — LEFT REAR DOOR ARMREST __| 
i RIGHT REAR QUARTER ARIMREST 
RT REAR OTR. WOO Se ee 
SWITCH CONNECTOR a 
TEED 
‘ 0. 
, CLOSE Mei 
q OPEN CLOSE RT. REAR QUARTER 
SOUTESY LAMP 
9OE-14 P/B 1118-18 PURI 


1 1A-/4 POR — 


= (IOA 14 DG/R- 


SSEMBLY-LEFT 
WER WINDOW 


TO REAR 800K 
WARNESS 


(SeE- BY — Soe 


| 
= w 
1698 al oe B 


7 REAR QUARTER 


| |} OPEN CASE COURTESY LAMP 
OPEN a 
7 ~ aose Ps 
feeo ~ 


LT REAR QUARTER WINDOW LEFT REAR QUARTER 
SWITCH CONNECTOR WINDOW MOTOR 


(69A-/4°UR 


900-4 PIB Wed 
tt 


L_ LfFT REAR QUARTER ARIAREST 


Fig. 12-66 Power Window Body Diagram (682 Styles) 
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CHASSIS ELECTRICAL 


(784) 


OPTIONAL ORDER 

POWER WINDOW & VENTILATOR 
1967 - 68247- 49-69, 

68347- 49-67-69 

69723 


RIGHT FRONT 200R 
VENTILATOR MOTOR 


HARNESS ASSEMBLY - ie i 
POWER WINDOW &4CV* . ar tv GEN 
RIGHT FRONT DOOR-—— CO = 
——— 758 1878 i = aT 
== = 
IE = ~ ‘ 
— 
AY 
HARNESS AS SEMBLY- TO LEFT so0r 
POWERCV’CROSSOVER —— HARNESS 
("$a-6r — 
(4AS68 70 LEFT Boor 


waRness AX 


189-/4 PUR — 


4 
5 


2 


Sm CONNECTOR 


Se 


IGNITION CONTROLLED — 


“14y 


RUA LT PEAR DOOR A RT- Bs 
oe FRY DOOR winbow & OK 7 


FEED 


ON | POWER FEED 
m | com sm an 
: wie = me { POWER FEED —— | 
oN BRON mR | PURPLE 
POWER WINDOW SUPT | 
ee ta ® ED | LEFT FRONT 200R . te 
Do | Game GateN 1 | ue VENTILATOR MOTOR SUE COMMSTOR ¥ 
| Gur y WET , 
wa} UGH BLUE + MMTE | 
LG | UG GEN 1) YELLOW | 
AR | RANE ae eee | j 
WE CUE — LR | A 
ER I | oeperpaseerre | - 
corcurt STRIPE COLOR PEN USE a 
OPTIONAL ORDER eas 
POWER WINDOW & VENTILATOR | 
1967-69733 
RIGHT FRONT DOOR RIGA 
VENTILATOR MOTOR ane 
AT WINDOW 
HARNESS ASSEMBLY- = sen 
POWER WINDOW &“CV* a | 
RIGHT FRONT DOOR eens ie AT CV OPER 
[ one 
et = vay 1748 -10L6f8 5E NTO aaB = —— 
—-} —— ON 566 rab 
= a te 
wy aah 
70 LEFT B00r 
HARNESS AS SEMBLY- ARIES 
POWER'CV’CROS SOVER: = 
(758 “16 ———-@ 
s74A-108 70 LEFT Boor 
HARNESS BX 
AY f 
BO+12 OS 
= EES 75/8 WB _ - 
(72-1446 T-ye 
z \. 
CLOSE. OPEN 
~ aT 
coe 
Oren 


L&*T FRONT DOOR 
VENTILATOR MOTOR 


Fig. 12-67 Power Window and Ventilator Body Diagram (682, 683 and 697 Styles) 
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— PIGHT FRONT 000R —~ io 


RIGHT FRONT DOOR VENTILATOR RIGHT FRONT DOOR 
& WINDOW SWITCH CONNECTOR WINDOW MOTOR 


RE WINDOW CLOSE 


AY Cv Close 


1670-1€ BRN W 


166 0-06 OW 


- 40Y-180R 7O WARNING 
eae 2 
RIFE ij LAMP HARNESS 
P 


IARNESS ASSEMBLY- 
POWER WINDOWB “Cv* Pp 
LEFT FRONT DOOR 


(64-14 OBL 


a ES RR 
~ 70-12 Rw 
AT. REAR DOOR my | L 
f CLOSE OPEN 
\ 
* CONNECTOR RI 4LT FRONT 200P “7 picwn boom ecacy \ \ LEFT FRONT DOOR 
= VENTILATOR MASTER 47 FRONT DOOR OPEN —~ \ \ WINDOW MOTOR 
CONTROL SW CONNECTOR £1 REAR 000R cLosE— \ 
£7 REAR DOOR OPEN 
LEFT FRONT DOOR MASTER 
WINGOW CONTROL SWITCH CONNECTOR 
LEFT FRONT DOOR ARMREST 
a FRONT DOOR ARMREST ———el 
RIGHT FRONT DOOR VENTILATOR RIGHT FRONT 200R 
& WINDOW SWITCH CONNECTOR WINDOW MOTOR 
AE WINDOW CLOSE 
AT WINDOW OPEN. 
FEEO — RT EV. CLOSE 
RI CV OPEN atl OrEN Cost 
186 6-8 B/W 
=; 1870-14 28N/W gs 
Biadaelh had I 70-14 BRN, — ae 
ON 668 1dabL dd 166214280 
a OR worece _ 70 WARNING 
See 1575-188 LAMP HARNESS 
P 
7——— HARNESS ASSEMBLY- . 
LEFT FRONT DOOR &°CV a 
- = ——— =a! ee TO WARNING 
LAMP HARNESS 
— (60-44 OBL 
7 _—- _ IES +14 BRN 
ALN 
SOL-12 CRB 
[ | 
RT REAR OOOR CLOSE 6OK-120R/8 | L 
RT. FRONT Q00R OPEN pf > 
Rr poor PE FRONT DOOR CLOSE > / 
”, 
7 200K ~ ent f 
OSE — i? 2008 
CLOSE FEED —- 
£7 O00R | ge EEO 
ore — Fs 
£7 FRONT DOOR CIOSE™* \ LEFT FRONT 0OOR 
A? 4i7 FRONT DOOR tx FRovr poor Gen \ ie daine 


VENTILATOR MASTER 


L7 REAR DOOR -- 
CONTA SW CONNECTOR - CEE . 


LEFT FRONT DOOR MASTER 
WINDOW CONTROL SWITCH COMNFCTOR 


LEFT FRONT DOOR ARMPEST 


Fig. 12-67 Power Window and Ventilator Body Diagram (682, 683 and 697 Styles) 
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CHASSIS ELECTRICAL 


OPTIONAL ORDER 

§-WAY SEAT ADJUSTER SWITCH 

IN SEAT SIDE PANEL 

1967-68069 — 68169-6862 47- 49- 69 
68347-49-67-69 


WIRE ASSEMBLY- 
FRONT SEAT GROUND 
(68247- 49-69 ONLY) 


A 
—— free 


StRéw 7oO ADMISTER TO FLOOR PAM 
SEAT FRAME ATTACHING BOLT” | 


FRONT SEAT GROUND MRE 


-——_—.608 -102e/g 
70 LE°7 BOoyY 
MALNESS 


FORWARO 4 UP MOTOR MLO 
REAR VERTICAL SALEM O — 
CEARWERDO DOWN MOTOR FELD - 


MORIZONTAL SOLENOID 
FRONT VERTICAL Sceenbip GE 
4EEO—~_XNO-* 


| UP £ OOWN REAR L06E - 4 


FORE ¢ AFT 
| | UP ¢ DOWN FRONT LOGE 
| 
| 
| 


= 

TRANSMISSION Cx L/P: 
CONTR OOO 

ARMATURE FEED (6D) > 

ELAY— 


HARNESS ASSEMBLY- 
6-WAY SEAT ADJUSTER 
SWITCH 


GAY SEAT ADASTER 
SWITCH CONNECTOR 
(‘SEAT SIRE PANEL) 


OPTIONAL ORDER 
REAR SEAT ELECTRIC 
HEATER FEED 


1967-69723 -33 

“HARNESS ASSEMBLY-REAR 

SEAT ELECTRIC HEAT FEED 
(3 034-0 £9 ——— 29064 ———) 
TO AAOTOR LVISAON [OD Rigel PEAR SEAT 
CONNECTOR MEATER AMER FEED 
K-00 kW 
| 
3 


TO LET dese sear 
MWEATER AIMPER FELD 


OPTIONAL ORDER 

FRONT OR REAR SEAT 
ELECTRIC HEATER JUMPER 
1967- ALL EXCEPT 69723833 


TO <@ONT OR MMAR 
SEAT HEATING ELEMENT 
tea} 
| 


HARNESS ASSEMBLY- COR 
ELECTRIC SEAT HEAT. | 
JUMPER 


it Dee — - _— ji _ ©. 22k kg 
TD FRONT Ow Lene sear 70 ROUT O# LEAR 
€lECTRIC HEATER FEED MOAT BACK MEAT NN 


LOMENT 


OPTIONAL ORDER 

BUCKET SEAT ELECTRIC 
HEATER FEED 
1967-68 347- 49-67 8 Bong? 


——HARNESS ASSEMBLY 
BUCKET SEAT ELECTS ¢ 
HEATER FEED 


—2A -s2¥— — 20 +12Y -+-$$< 
70 moro! “7D aga? FRONT 


P SEAT LECTIIE 
avestow COMMER Toe i os 
28-/ey HEAT AACR 
! 
| 
| 
} 


a 
7O £0 FRONT SEAT 
SLECTAIC NEATER AMER 


OPTIONAL ORDER 

FRONT SEAT ELECTRIC 
HEATER FEED 

1967-ALL EXCEPT 697234833 


RNESS ASSEMBLY~ 
FRONT SEAT ELECTRIC 
| HEATER FEED 


>— 


26-2 ————@—— 2y “eY——-——2 
70 MOTE { TO RISMT AROVT 
DWIIAY oNneCTOR | SEAT ELECTR 
eh-ney EATER AAMPER 


7O £2 SRT SEAT 
LECTRIC MATER AMPER 


eee =n 


Fig. 12-68 Adjustable Seats and Seat Warmer Body Diagram 


(787) CHASSIS ELECTRICAL 12-111 


mORIZONTAL BUCKET SEAT AUJUSI EK 
CONSOLE WIRING 
$4 a JARNESS ASSEMBLY- 
SCONE AO-OT RB RSAT HORIZONTAL BUCKET SEAT 
ADJUSTER WIRING BP 


HARNESS ASSEMBLY- 
CONSOLE COURTESY LAMP 
(FOR 68347- 67 ONLY) 


DE BDO) a nr 


MS 1D VOIR 
70 CONSHLE 


LAMP HARNESS 
OASSENGERS WORIZOVIAL SEAT 
EE SRW EAE NE: HORIZONTAL SEAT ever pierasganes 
(SEAT sree punee ) ADJUSTER MOTOR ——S7E-18. (ROWE —y GE COURTESY LAMP 
[7 EOZ-12OR/B %O &X BOO MADNESS SWITCH CONNECTOR 


QTR. COURTESY LAM 
SYNTH CONNECTOR: 


WIRE ASSEMBLY- cc 
FRONT SEAT GROUND ig 
(682.47-49-69 ONL wie Gis 2] ory 
9-128 WN LAMP SWITCH 1 KEAL 
SEW TO AQWSTER 70 Fet0e| AF 
VRAME Bw Arractinns acer) |__| LEFT BODY HARNESS 
FROMT SEAT Re ia REFERENCE ONLY 
IRE ASSEMBLY- 


FRONT SEAT GROUND 
(682 47-49-69 ONLY) 


SER. —7—» = 
SLEW 70 AnUST=e 70 L00e ff “AF 
SE LOWE tay ATTACHING BLT ESS ASSEMBLY- 
FRONT SEAT GROMVO WIRE On 68345 ONLY) LAMP 
ae 
UCKi 
ADJUSTER FEED a wk eee 
+ 60°-/20R/8 2 (g—————_____. 
> 14°17 BQ0rF 
ARWESS SEAT * BS 
FEED HARNESS ASSEMBLY- j—~ BE 
HORIZONTAL BUCKET SEAT RA 
ADJUSTER WIRING FO REA® COM TMENT 
LAMP HARNESS 
= EROS 28, EFT BODY HARNESS 
iio >: (aha a REFERENCE ONLY 
= 7o Lerr 


8G mt if REAR WARD 20D Y MRAMESS 


ORWERS HIPLZONTAL SEAT 
AOMSTER SWIPEW COVMECTOR 
(SEAT St0E AaneL) 


OPTIONAL ORDER 


DRIVERS, NGERS 4-WAY TILT¢ 
HORIZONTAL BUCKET SEAT ADJUSTER BP— Ae. ASSEMBL Y- 
4 CONSOLE WIRING 7 oe pape yy LAMP 
1967-68347- 49-67 869347 6834 u 
— fOMNEE 
72 CONSOLE ' 
ino LAMP HARNESS 
MORSE SSUEET sear 
HORI A 70 £7 BOLY HARNESS 
ADJUSTER WIRING CONE [WRO-B8—> are coueresy Lye 
PASSENSERS MOBZONTAL SEAT SI poewowtan scar 70 (7 BOY HARNESS SWITCH CONMECTOR 
ADSISTER SMTA COMMECTOR QTR. COURTESY LAMP | 
(SEAT SLE ANZ) || ADISTER MOTOR SwiTeud commecroe, cc 
1] /€s WY re 4ON-/0 —#) 
ce ae 70 eF GTR COURTESY 70 REAR COMPRETRENT 
AMP HAR: 
WIRE ASSEMBLY | LAMP SWITCH MESS 
ee | ARWALD “LEFT BODY HARNESS 
(etaar-49-49 | % REFERENCE ONLY 
OI EB—__—_—_+}-* | \ 
SCREW TO ADUSTER 70 FLOOR { —AF 
SEAT FRAME PIN ATRCHIMG BOLT 


PRONT SEAT GROBRD WIRE 
pes Lo ey 7 vm 


FORE § AFT 
| UP 4 00WN 


| 


WIRE ASSEMBLY- 


FRONT SEAT GROUND —HARNESS ASSEMBLY- 


(68247- 49-69 ONLY) ¥ BP CONSOLE COURTESY LAMP 
“| TRANSMISSION € CLURH | (FOR 68349 ONLY) 
o ~1$1-428 ———4} 0 CONTROL, SOLEMYO 2 ; _iniiene - 


Scétw ro ADMISTER 3 FLOCK | | 
SEAT FRAME — RAY) ATTICA BLT | 
FRONT SEAT ERONO Wie 
HARNESS ASSEMBLY- | 


reco | BUCKET SEAT 
[ADJUSTER FEED 


A enzc98— 28-0 wee — 


10 REAR COPRETMENT 
AMP ABRMESS 


+ / 
wiio reeas (LY LEFT BODY HARNESS 
‘eecen—/ REFERENCE ONLY 
, SEAT ADMISTER MOTOR ro lueFr 
y LEFT BODY HARNESS BODY HARNESS 


REFERENCE ONLY 


Fig. 12-68 Adjustable Seats and Seat Warmer Body Diagram 


19-119 CHASSIS ELECTRICAL (788) 


OPTIONAL ORDER 

REAR WINDOW 

DEFOGGER WIRING 

1967- 68069-68169 
68247-49-69 -68347-49-69 


OPTIONAL ORDER 
STEREO REAR RADIO 
SPEAKER WIRING 
1967- ALL CAD. C* 


WIRE ASSEMBLY- 
REAR STEREO GROUND 
FOR 68367 ONLY 


HARNESS ASSEMBLY~- 


| REAR STEREO SPEAKER 
WIRING 


— 46-18 08 4 


wip 464-81 BL 
TO RADIO 70 REAR RADIO 
SPEAKER 


WIRE ASSEMBLY- | 
REAR STEREO GROUND 


FOR 68367 ONLY——— 
| ‘aed —s\- 


TO RADIO TO REAR RALIO 
SPEAKER 


fF BABNESS AS SEMBLY- 
REAR WINDOW DEFOGGER 


195 -20W/PORJOR (92 A-16 ¥ ————__ 
198-08 ¥ 


TO OEFOGGER TO DEFOGGFR 
SWITCH 


OPTIONAL ORDER 
LEFT BODY HARNESS 
BUCKET SEAT 
1967-68349-69 


a- Sz] TO RIGHT FRONT DOOR POWER 
WINDOW HARNESS 
ACTUAL POSITION QF CIRCUITS _ - ~AX 
47 OPEN ENG OF ConvecToR — [30 }— 
2a 85) 157 F- 18 W/8- — 400-18 OR 
~ 900-14 PIB 


“/66A- (4 DELJW 
167A ~14 BRN/W 


oi 7 — ($7618 W/5 
/S6E-18W i 


RIGHT FRONT DOOR JAMB SWITCH 
(COURTESY & WARNING <AMP GROUND) 


(7OA+i4 0G — 


8L4NK \ -B 156 0-48W 900-14 F/B —— 
\ ———. 


SGNITION RELAY FEED ———-—__ (S7E-KSW/B 
COURTESY 8 WAKWUNG LAMP EROUND 
FUSE PROTECTED FEED 
RIGHT STOP & DIRECTIONAL LAMP FEED 
LEFT STOP & DIRECTIONAL LAMP FEEOD-—— 


FUEL GAUGE FEED —— 9-18 BRN ——— 
TAIL & LICENSE LAMP FEED ———_—-— 604-10 OR/B (506718 W -—— S7C18 W/B 
BACK-UP LAMP FEEQ — = 


POWER FEED ———_-— _-—_— 


608-10 OR/B - 


LEFT FRONT 930R JAMB SWITCH 
(COURTESY € WAPNING CAMP GOUND) 


pei 137 8-18 WB — 


= 


(Se 
600-10 OR/B. ——-Q 
TO SEAT ADJUST# 


aN, 
4568-18 W HARNESS 


GOCE -10 OR/B 


(S7A-18WB 
408-18 OR 
GOA +12 P/B 
AXxX— 


BT TO LFFT FRONT DOOR POWER 
WINDOW HARNESS 


tae 


IGNITION RELAY 


Fig. 12-69 Optional Body Wiring 
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OPTIONAL ORDER 
REAR COMPARTMENT LID 
WARNING LAMP. 
1967-ALL CAD. ‘CED 


OPTIONAL ORDER 
REAR RADIO REMOTE CONTROL 
1967-69733 


WIRE ASSEMBLY- 
COMPARTMENT LID 


WARNING LAMP 
= /SBW-1605 


> 
70 WARNING LAMP TO REAR COMPARTMENT 
(INSTRUMENT PANEL) 410 SWITCH 


| 
REAR QUARTER ARMREST 
RADIO CONTROL 


7O RADIO 
(INSTRUMENT PANEL) 


4 


RIGHT REAR QUARTER 
COURTESY LAMP 


Q 
POWER WINDOW HARNESS 
BU 


Y 
“(SIS AB WB 
4 


| TO RIGHT REAR DOOR [ 
| 
| 
RIGHT REAR DCOR SAMB SWITCH | 
(COURTESY & WARNING 6 AMP | 
sReouND) | 
| 
~~HARNESS ASSEMBLY- 
LEFT BODY WIRING 
| 
J /S6K-IBW —4 >— 404-18 OR 
———/7/A PURIW 
a OO 0k 16 A AV- 
1STH-AB WE = 
BORN — 7 
= 40F-i8 OR 40-18 OR 
— 24-1816 
ane — 
—— O REAR Boor 
$0024 ——— ana be /S6U-18W 4— = 406-18 OR HARNESS 
= ISB ASA — 
— 466 wet ISB A 14 DF 
| ADJUSTER LAMP HARNESS 
ESS 


LEFT REAR DOOR SAME SWITCH 
(CGURTESY € WARNING LAMP 


GROUND) 


1370-18 W/8 
Az BY 
70 LEFT REAR DOOR | 
4 


POWER WINDOW HARNESS 


ea 


) 


LEFT REAR QUARTER 
COURTESY LAMP 


“ 


Fig. 12-69 Optional Body Wiring 


12-114 CHASSIS ELECTRICAL (790) 
—_—.. $$ Oe eee) 


LIGHT BLVE 
DARK GREEN WITH 

WHITE STRIPE — 
UP CYCLE 


HARNESS 


DARK ¥ 


WITH WHITE 
STRIPE 


auPCrlER 


SEE FRAME P 


DARK BLUE “ORANGE: HIGH Ss BROWN-FEED 


DOWN CYCLE 


SENTINEL 


UPPER HEADLAMPS 
fa CONNECTOR 


CONNECTOR 


“NON AIR CONDITIONED CARS 
HEATER BLOWER SWITCH CONNECTOR 
~ WHITE WITH BLACK STRIPE- 
\CRUISE CONTROL TT 


GRAY-PANEL LAMPS FECD. 
LIGHT GREEN-Hi BEAM INDIC. 


LIGHT GREEN — 
UPPER BEAM 


Vo PINKEINSTRUMENTS FEED 
“= VACANT 
, DARK GAEEN-THERMO GAGE 
\\ BROWN- GENERATOR TT, 
© DARK BLUE-LOW 
OWL PRESSURE TT 
TAN WITH WHITE STRIPE: 
LOW BRAKE T 


VACANT 


Ee WITH 


WHITE STRIPE~ 
BLOWER RELAY 
AIR CONDITIONED CARS 


AIR CONDITIONER BLOWER 
SWITCH CONNECTOR 


BROWN WITH 
WHITE STRIPE 


DARK GRECN WITH WHITE STRIPE-TRUNK TELL TALE 
CLUSTER CONNECTOR 


LOWER HEADLAMPS 
CONNECTOR 8 


DARK BLUE & DARK BLUE 
WITH GRAY STRIPE 
UL M-LIGHT BLUE @ BLACK 
WITH LIGHT BLUE STRIPE 


re Ld SES IGNITION SWITCH AND FUSE BLOCK, 


Adios eT IGUTER SWITCH 


DARK GREEN WITH 


WHITE STRIPE  ilalaiecee 
ANTENNACUP \ 


-RED- 
FUSE 
BLOCK 


DARK BLUE WITH 
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Snap Ring Pliers 


Brush Retainer Spring 


Ignition 


Spanner 


Switch Wrench 


Nut Wrench 
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Windshield Wiper Trans- 
mission Spanner Wrench 


Windshield Wiper Arm 
Remover and Installer 


Headlight Aimer Set 
Float Tank Unit Wrench 
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GENERAL DESCRIPTION 


Radiator 


All 1967 Cadillac vehicles use an enclosed, 15 
lb. pressure, low capacity radiator as part of the 
engine cooling system. The radiator filler neck, 
cap, and overflow tube are located on top of the 
right tank, The radiator is constructed with two 
vertical tanks that connect to the enclosed cross- 
flow tubing. The coolant enters the upper left hand 
inlet tank and circulates through the cross-flow 
tubes and enters the right return tank. Movement 
of the coolant in this manner provides efficient 
cooling and permits air to collect in the larger 
right tank under the radiator cap. 


Grille 


The 1967 Cadillac grille assembly (Fig. 13-1) 
consists of a pattern of horizontal and vertical 
fins with integral parking and turn signal light 
assemblies positioned in the grille extensions, A 
lower grille assembly (Fig. 14-1) is incorporated 
as an integral part of the front bumper assembly. 
Removal of the center grille assembly may be 
accomplished without removing the front bumper, 
However, the grille extensions must be removed 
prior to the center section, see Note 6, 


To remove either lower grille section, the front 
bumper need not be removed. 


SERVICE INFORMATION 


1. Radiator Filler Cap Removal 


The radiator cap on all 1967 Cadillac cars is of 
the bayonet type with a safety stop. If it is nec- 
essary to remove the cap when the system is at 
operating temperature, place a cloth over the cap 
and rotate it counterclockwise until the stop is 
reached. In this position the cooling system is 
vented to the atmosphere through the overflow 
hose, The cap should be left in this safety posi- 
tion until all steam pressure has been relieved, 


The cap may then be removed by pressing down 
slightly and rotating cap further counterclockwise. 


If the coolant boils when the cap is placed in the 
safety position and steam continues to escape, 
cool the radiator by flowing cold water over the 
outside while the engine is idling. 


GRILLE 


GRILLE 
EXTENSION 


When installing the radiator cap, align the red 
paint stripe on the cap with the red paint stripe on 
the radiator cradle, In this position, the cap is on 
tightly and the radiator is pressurized, 


2. Cooling System Preventive 
Maintenance 


The cooling system should be drained, flushed 
with water only, and refilled every 24 months with 
water and an ethylene glycol base coolant to pro- 
tect the engine to at least -20°F. Inhibitor and 
sealer should also be added to the system to 
retard rust and scale, keep water passages open, 
seal against internal leakage, and assist in lubri- 
cating the water pump. 


Check all hose connections, and add inhibitor 
and sealer every 24 months, or whenever ethylene 


Fig. 13-1 Grille - Front View 
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glycol base coolant is changed. In addition, cool- 
ing system inhibitor and sealer should be added 
every fall after the car has been run 24,000 miles. 


The above maintenance procedures are essen- 
tial, regardless of the section of the country or 
the climate, to avoid the possibility of water pump 
corrosion, external leakage, or combustion gases 
blowing into the cooling system solutions leaking 
into the engine. If coolant solutions leak into the 
crankcase, sludge will form which will interfere 
with lubrication and, in some cases, may form 
varnish-like deposits that will cause gumming and 
eventual seizure of moving parts, 


Check coolant level at each engine oil change 
to make certain proper level is maintained. Cool- 
ant level with engine cold, at room temperature, 
should be 3 inches below bottom of filler neck. 
Coolant level with engine hot, at normal operating 
temperature, should be 1 inch below bottom of 
filler neck. Do not overfill. Proper levels are 
shown on label below radiator filler cap, 


3. Testing Coolant Solution 


A hydrometer test will indicate whether ethyl- 
ene glycol or water, or both, should be added to 
maintain the desired freezing point of the solution, 


Some devices used for testing solutions will 
indicate the correct freezing point only when 
tested at a specific temperature, Other testers, 
provided with thermometers and tables, indicate 
freezing points corresponding to readings made at 
various temperatures, Disregarding the tempera- 
ture of the solution when testing may cause an 
error as large as 30°F, in determining the freez- 
ing point, 


4. Radiator and Cap Leak Check 


The cooling system pressure should be checked 
whenever cases of overheating, coolant loss, or 
coolant odors are reported, Any one of the com- 
mon types of cooling system testers will prove 
helpful in testing the cooling system according to 
the following procedure: 


a. Testing Radiator Cap 


CAUTION: Avoid removing the radiator cap 
while the engine is at normal operating temper- 
ature, as hot coolant will spray out, If it is nec- 
essary to remove the cap while the engine is 
hot, rotate the cap slowly counterclockwise 
until the first stop is reached, and allow pres- 
sure to escape. Then turn it further counter- 
clockwise to remove, 


1, Remove radiator cap. 


2, Wet cap gasket with water and wash away 
sediment, if any, then install cap on tester, 


3. Build up pressure to cap capacity. The 
tester should read between 13-1/2 and 16-1/2 psi, 


4. The cap should hold the pressure within 
these limits for approximately 10 seconds, A cap 
that does not meet these requirements should be 
replaced, 


b. Testing Cooling System 
1, Tighten all hose connections, 
2, Fill radiator to normal level. 


3. Install tester in radiator neck, following in- 
structions supplied with tester. 


4, Build pressure up to 20 psi, 


5. The cooling system should hold this pres- 
sure for approximately two (2) minutes, A 
pressure drop will indicate a leak. 


5. Radiator Assembly— 
Removal and Installation 


a. Removal (Fig. 13-2) 
1, Disconnect negative battery cable, 


2, Open drain cock at bottom left corner of 
radiator, Remove radiator cap so coolant will 
flow freely, 


NOTE: To save coolant, remove radiator 
filler overflow hose and connect to radiator 
drain cock, 


3, On cars equipped with air conditioner, dis- 
connect compressor as described in Section l, 
Note 3la. 


Do not disconnect hoses or lines, Position com- 
pressor to one side, 


4, On cars equipped with air conditioner, re- 
move plastic clip that holds high pressure vapor 
line to top of cradle, Position vapor line to one 
side, 


5. Loosen hose clamps and disconnect upper 
and lower radiator hoses at radiator inlet and out- 


let pipes. 


6. Loosen clamp and disconnect heater return 
hose at right radiator tank, 


7, Disconnect two transmission cooler lines at 
transmission fluid cooler tank on right side of ra- 


diator, Plug all openings to prevent loss of fluid, 


8. Remove two top radiator cradle clamps. 
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Fig. 13-2 Radiator and Cradle Assy. 


9. Remove four screws that hold finger guard 
to cradle and remove guard, 


10, If vehicle is so equipped, remove three 
vacuum hoses to vacuum distributor switch on 
side of left hand radiator tank. Mark each hose 
so that it can be installed in the correct position. 


11, Being careful not to damage radiator on fan, 
remove radiator by lifting straight up, 
b. Installation (Fig. 13-2) 


1. Carefully lower radiator 
cradle, 


into position in 


2. Install finger guard and secure with four 
screws, Tighten screws to 10 foot- pounds, 


3. Install two top radiator cradle clamps and 
secure with two screws. Tighten screws to 10 
foot-pounds, 


4, Connect two transmission cooler lines at 
transmission fluid cooler tank on right side of 
radiator, 


5. Connect upper and lower radiator hoses at 
radiator and secure with two hose clamps. 


6, Connect heater return hose to right radiator 
tank, 


—— 
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7. On cars equipped with air conditioner, in- 
stall compressor as described in Section 1, Note 
31b, 


8. If vehicle is so equipped, note marks and in- 
stall vacuum hoses to vacuum distributor switch 
on side of left hand radiator tank. 


9. On cars equipped with air conditioner, posi- 
tion high pressure vapor line on top of cradle, and 
secure with plastic clip, 


10, Close radiator drain cock. 


ll. Fill cooling system with recommended 
coolant, also add rust inhibitor and sealer, 


12, Connect negative battery cable, 


13, Run engine sufficiently to pump coolant 
through entire system and check radiator and 
transmission for fluid levels. 


14, Check all connections for leaks, 


6. Upper Grille Assembiy— 
Removal and Installation 


a. Removal (Fig. 13-3) 


1, Remove two bolts with nuts from upper grille 
support and remove support. 


2, Remove two screws securing lower grille 
support and remove support, 


3. Remove splash shield from both wheel hous- 
ings for access to attaching screw and remove 
screw securing grille extension to radiator 
cradle, 


4. Disconnect parking lights at connector. 


5. Remove two screws at each end of grille 
center section that secure grille assembly to 
radiator cradle. 


6. Remove four nuts holding center section re- 
tainer plate at grille extension, 


7, Loosen one nut securing angle bracket to ra- 
diator cradle and position bracket 180° away for 
clearance. 


8. Repeat step 7 for opposite side, 


9. Remove either right or left grille extension, 
10. Remove grille center section, 


1l, Remove remaining grille extension, 


b. Installation (Fig. 13-3) 


1, Install either left or right grille extension in 
position, 


2, Install grille center section in position, 
3, Install remaining grille extension in position, 


4, Swivel left angle bracket back into position 
and secure with one nut. 


5. Repeat step 4 for right side. 


6. Loosely install four nuts holding center sec- 
tion at grille extensions, 


7. Loosely install two screws at each end of 
center section holding grille assembly to radiator 
cradle, 


8. Align grille assembly and tighten screws and 
nuts installed in steps 6 and 7. 


9, Connect parking lights at connector, 


10, Install one screw at each side holding grille 
extension to radiator cradle inside wheel housing. 
Install rubber splash shield, 


11. Install lower grille support and secure with 
two screws. 


12. Install upper grille support and secure with 
two bolts with nuts, 


7. Grille Extension— 
Removal and Installation 


a. Removal (Fig. 13-3) 


1, To service grille extension, remove one bolt 
and flat washer securing lower portion of front 
fender inner panel mud deflector to bumper lower 
outer end, 


2. Reposition lower half of mud deflector and 
remove grille extension retaining screw at bump- 
er upper end, 


3, Remove parking and turn signal light as- 
sembly as described in Section 12, Note 6a. 
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4. Remove two bolts with nuts from upper grille 
center section support and remove support. 


5. Remove two screws securing lower grille 
center section support and remove support, 


6, Remove two screws at each end of grille 
center section securing grille assembly to radia- 
tor cradle, 


7. Remove two nuts holding center section re- 
tainer plate to grille extension at side being 
removed, 


8. Loosen one nut securing angle bracket to ra- 
diator cradle and position bracket 180° away for 
clearance, 


9, Remove grille extension, 


b. Installation (Fig. 13-3) 
1, Install grille extension in position, 


2. Swivel angle bracket back into position and 
secure with one nut, 


3. Loosely install four nuts holding center sec- 
tion at grille extension, 


4, Loosely install two screws at each end of 
center section holding grille assembly to radiator 
cradle, 


5. Align grille assembly and tighten screws and 
nuts installed in steps 3 and 4, 


6. Install parking lights as described in Section 
12, Note 6b. 


7. Install one screw holding grille extension to 
radiator cradle inside wheel housing, Install rub- 
ber splash shield, 


8. Install lower grille support and secure with 
two screws, 


9. Install upper grille support and secure with 
two bolts with nuts, 


8. Lower Grille Assembly— 
Removal and Installation 


a. Removal (Fig. 14-1) 


1, Remove screw and nut that secures grille to 
strap, 


2, Loosen two bolts securing right hand grille 
assembly to front bumper and slide grille half out 
of bumper. 


3. Repeat steps 1 and 2 for left side, 


b. Installation 


1, Install right hand portion of lower grille in 
position under retaining bolts in bumper, Do not 
tighten bolts, 


2, Repeat step 1 for left hand grille section, 


3, Align lower grille and tighten four attaching 
bolts, 


4, Install grille straps and secure with screws 
and nuts, 


SPECIFICATIONS 
(Except 693) 


RADIATOR 


Capacity of System 
(with Heater) 
Capacity of System 
(with Air Conditioner) 
Capacity of System 
(without Heater and Air Conditioner) 
Capacity of System 
(Seventy-Five Series) 
Area of Core 


Core Depth 
Non-Air Conditioned Car 
Air Conditioned Cars 


Core Center Constant 
Non-Air Conditioned Cars 
Air Conditioned Cars 
Tubing Spacing 


19.00 qts. 
16.00 qts. 


20.00 qts. 


in. 


in. 
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TORQUE SPECIFICATIONS 


Material 


Number Application 


Transmission Oil Cooler Line to Radiator Tank 28 ft. lbs. 
Fan Shroud to Radiator Support Bracket Screw 10 ft. lbs. 


Radiator Hose Clamps 26 in. lbs, 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings, and steel classifications. 


RADIATOR AND GRILLE 


The service information that follows pertains 
only to the Fleetwood Eldorado, All other service 
procedures and recommendations for the Eldorado 
are the same as those for the standard car, as 
given in the first part of this section, 


Radiator 


The radiator used in the Eldorado is the same 
as the radiator used in the standard car which 
utilizes the cross-flow principle, Fig. 13-5. All 
recommendations and cautions applied to the 
standard car radiator should be exercised when 
servicing the Eldorado radiator. 


Grille 


The 1967 Fleetwood Eldorado grille consists of 
a pattern of vertical and horizontal bars with a 


-—— 


(HEADLAMP COVERS) 


CENTER 
GRILLE EXTENSION SUPPORT 


projecting center section. The outer grille ends 
also serve as headlamp covers and rotate down 
behind the bumper when the headlights are oper- 
ated, Fig. 13-4. A lower grille section is also 
used, Fig. 14-6. 


9. Radiator Assembly— 
Removal and Installation 
a. Removal (Fig. 13-5) 
1, Disconnect negative battery cable. 
2, Open drain cock at bottom left corner of ra- 


diator, Remove radiator cap so coolant will flow 
freely, 


GRILLE 
CENTER SECTION 


Fig. 13-4 Grille - Front View 
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Fig. 13-5 Radiator and Cradle Assy. 


NOTE: To save coolant, remove radiator 
filler overflow hose and connect to radiator 
drain cock, 


3, On cars equipped with air conditioner, dis- 
connect compressor as described in Section I, 
Note 91a, 


Do not disconnect hoses or lines, Position com- 
pressor to one side, 


4, Loosen hose clamps and disconnect upper 
and lower radiator hoses at radiator inlet and out- 


let pipes. 


5, Loosen clamp and disconnect heater return 
hose at right radiator tank, 


6, Disconnect two transmission cooler lines at 
transmission fluid cooler tank on right side of ra- 
diator, Plug all openings to prevent loss of fluid, 


7. Remove two top radiator cradle clamps, 


8. Remove three screws that hold finger guard 
to cradle and remove guard, 


9, If vehicle is so equipped, remove three vac- 
uum hoses from vacuum distributor switch on 
side of left hand radiator tank. Mark each hose so 
that it may be installed in the correct position. 


10, Being careful not to damage radiator on fan, 
remove radiator by lifting straight up, 


b. Installation (Fig. 13-5) 


1, Carefully lower radiator into position in 
cradle. 


2, Install finger guard and secure with three 
screws, Tighten screws to 10 foot- pounds, 


3, Install two top radiator cradle clamps and 
secure with two screws. Tighten screws to 10 
foot-pounds. 


4, Connect two transmission cooler lines at 
transmission fluid cooler tank on right side of 
radiator, 


5. Connect upper and lower radiator hoses at 
radiator and secure with two hose clamps. 
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6. Connect heater return hose to right radiator 


tank. 


7, On cars equipped with air conditioner, install 
compressor as described in Section 1, Note 91b, 


8. If vehicle is so equipped, note marks and in- 
stall vacuum hoses to vacuum distributor switch 
on side of left hand radiator tank. 


9, Close radiator drain cock. 


10, Fill cooling system with recommended 
coolant, also add rust inhibitor and sealer, 


11. Connect negative battery cable, 
12. Run engine sufficiently to pump coolant 
through entire system and check radiator and 


transmission fluid levels, 


13. Check all connections for leaks. 


10. Grille Center Section— 
Removal and Installation 


a. Removal (Fig. 13-6) 


1, Remove two screws securing grille mounting 
brackets to radiator cradle at right side of grille, 


2, Repeat step | for the left side, 
3, Loosen two screws holding lower support 
brackets to grille assembly and swivel brackets 


90° out of way, 


4, Remove two bolts and nuts securing grille 
center support and remove center support, 


5. Remove grille assembly, 


b. Installation (Fig. 13-6) 
1, Position grille assembly to radiator cradle. 
2. Swivel lower support brackets into position 


and secure with two screws, Tighten bracket to 
grille screws, 


3. Install upper attaching screws, 


4, Install grille center support and secure with 
two bolts and nuts, 


11. Grille Extension (Headlamp Cover)— 
Removal and Installation 


a. Removal (Fig. 11-11) 


1, Rotate headlamp cover to the down position, 


2, Remove four attaching nuts from back of 
assembly, 


3. Remove cover assembly from swivel links, 


b. Installation (Fig. 11-11) 
1, Position cover assembly on swivel links, 


2, Loosely install four nuts securing headlamp 
cover to swivel links, 


3, Rotate headlamp covers to the up position, 
Align headlamp covers and tighten attaching nuts, 


12. Lower Grille Assembly— 
Removal and Installation 


a. Removal (Fig. 14-6) 


1, Remove front bumper as described in Sec- 
tion 14, Note 13a, 


2, Remove screw with washer and bolt with nut 
and washers securing center support to bumper. 


3. Remove four bolts and nuts from each side 
of grille that secure angle brackets to grille and 
bumper, 


4, Remove grille from bumper, 
b. Installation 


1, Position grille section into bumper, 


2, Loosely install four bolts and nuts on each 
side to secure angle brackets to bumper and grille 
section, 


3, Align grille and tighten attaching bolts, 


4, Install center support and secure with one 
screw with washer and one bolt with nut and 
washer. 


5. Install front bumper as described in Section 
14, Note 13b, 
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Fig. 13-6 Grille - Disassembled 


SPECIFICATIONS 


RADIATOR 
Capacity of System 
(with Heater) 
Capacity of System 
(with Air Conditioner) 
Capacity of System 
(without Heater and Air Conditioner) 
Area of Core 


Core Depth 
Non-Air Conditioned Car 
Air Conditioned Cars 


Core Center Constant 
Non-Air Conditioned Cars 
Air Conditioned Cars 
Tubing Spacing 


Radiator Cap Pressure 


TORQUE SPECIFICATIONS 


(693 Only) 
Material ; . 
Transmission Oil Cooler Line to Radiator Tank 28 ft. lbs. 


10 ft. lbs. 
26 in. lbs. 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings, and steel classifications. 


Fan Shroud to Radiator Support Bracket Screw 


Radiator Hose Clamps 


(809) BUMPERS 14.1 
ne 2.1.) © 


GENERAL DESCRIPTION 


The front bumper assembly is of a six-piece 
design that includes a bold center face section 
with attached right and left upper and lower 
ends and integral lower grille, Fig. 14-1. 


The rear bumper assembly consists of eight 


major sections that are bolted together; the fuel 
filler door, which also serves as the license 
holder, right and left filler panels, license guard 
escutcheon, right and left outer ends, center 
section and a painted lower panel, Fig. 14-3. 


SERVICE INFORMATION 


1. Front Bumper Assembly 
Removal and Installation 


a. Removal (Fig. 14-1) 


1. Raise front end of car and support with 
jackstands. 


2, Remove headlight assembly as follows: 


a, Remove three screws holding headlight bezel 
to fender and remove bezel, 


b, Remove four screws securing headlight as- 
sembly to fender, 


c. Disconnect headlight leads and remove head- 
light assembly, 


3. Reaching through headlight opening, remove 
nut and flat washer securing bumper restrictor 
to lower portion of fender, 


CENTER 
SECTION 


4. Repeat Steps 2 and 3 for Opposite side of 
car, 


5. Remove eight screws securing air deflector 
to underbody and remove air deflector. 


6. Remove four bolts with nuts and flat washers 
securing inner mounting bars to frame. 


7, Remove two screws with washers from the 
jacking restrictors, one on each side. 


8. Support bumper with jacks or blocks and 
remove four bolts with nuts and flat washers 
securing outer mounting bars to frame. It will 
be necessary to remove one spring nut and one 
screw securing splash shield to wheelhousing 
for access to these bolts. 


9. With the aid of a helper, remove bumper 
assembly from car. 


LOWER 
GRILLE 


MOUNTING MOUNTING 
BAR 


Fig. 14-1] Front Bumper - Front and Rear View 
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b. Installation (Fig. 14-1) 


1. With the aid of a helper, position bumper 
assembly on car and support with jacks or blocks, 


2. Loosely install eight bolts, nuts, and washers 
securing mounting bars to frame. 


3. Align bumper assembly as follows: 


a. Horizontal alignment is obtained by means 
of the slots located at the inner mounting bars to 
frame bolts and the outer mounting bars to center 
bar bolts. 


b, Vertical alignment is obtained by means of 
the slots located at the inner mounting bars to 
frame bolts. 


c. Fore and aft alignment is obtained by means 
of the slots located at the inner mounting bars to 
center bar bolts and the outer mounting bar to 
frame bolts. 


4. After alignment has been obtained, tighten 
mounting bar bolts to 50 foot-pounds. 


5. Install two screws with washers securing 
jacking restrictors, one on each side, 


6. Install air deflector and secure with eight 
Screws. 


7. Secure splash shields to wheelhousing with 
one fastener and one screw. 


8, Install one nut with flat washer on each 
bumper restrictor and tighten, 


9, Install headlight assemblies as follows: 


a, Connect headlight leads and position head- 
light assembly in fender, 


b, Secure headlight assembly with four screws, 


c. Position headlight bezel to fender and secure 
with three screws. 


10. Remove jacks or blocks used to support 
bumper and lower car. 


2. Front Bumper Outer End— 
Removal and Installation— 
Right or Left 


a. Removal (Fig. 14-2) 


1. Remove front bumper as described in Note 
la. 


2. Remove four bolts with lock washers and flat 
washers securing outer end to center section, 


3. Remove reinforcement plate and outer end. 


4, Remove cover plate as described in Note 2a, 


b. Installation (Fig. 14-2) 
1, Install cover plate as described in Note 2b, 


2, Position outer end to center section with re- 
inforcement plate and secure with four bolts with 
lock washers and flat washers, 


3. Install front bumper as described in Note 
lb. 


3. Front Bumper Cover Plate— 
Removal and Installation— 
Right or Left 


a. Removal (Fig. 14-2) 


1. Remove front bumper as described in Note 
la. 


2. Remove two bolts with lock washers and flat 
washers and three screws securing cover plate 
to outer end, 


b. Installation (Fig. 14-2) 


1, Position cover plate on outer end, align and 
secure with two bolts with lock washers and flat 
washers and three screws. 


2, Install front bumper as described in Note 
1b, 


4. Front Bumper Upper Impact Bar— 
Removal and Installation 


a. Removal (Fig. 14-2) 


1. Remove front bumper as described in Note 
la. 


2. Remove both outer ends as described in 
Note 2a, 


3. Remove four bolts with lock washers and flat 
washers and one screw securing upper impact bar 
to center section. 


4. Remove two bolts with lock washers and flat 
washers that hold each lower grille section to 
upper impact bar, 
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b. Installation (Fig. 14-2) 


1, Position upper impact bar on center section 
and loosely install four bolts with nuts and 
washers and one screw. 


2. Install both outer ends as described in Note 
2b, However, do not tighten bolts yet. 


3, Install two bolts holding lower grille sections 
to upper impact bar, 


4, Align bumper and tighten all bolts, 
5. Install front bumper as described in Note 1b, 


5. Front Bumper Center Section— 
Removal and Installation 


a. Disassembly (Fig. 14-2) 


1. Remove front bumper as described in Note 
la, 


MOUNTING LOWER 
BRACKET PANEL 


CENTER 
SUPPORT 


2. Remove both outer ends as described in Note 
2a, 


3. Remove upper impact bar as described in 
Note 4a. 


4. Remove lower grille as described in Section 
13, Note 13a. 


b. Assembly (Fig. 14-2) 
1. Install lower grille in bumper as described 
in Section 13, Note 13b. 


2. Install upper impact bar and outer ends as 
described in Note 4b. 


3. Install front bumper assembly as described 
in Note 1b. 


FUEL 
FILLER DOOR CENTER LOWER 


SECTION PANEL 


CENTER 
MOUNTING 
BAR BAR 


MOUNTING 


Fig. 14-3 Rear Bumper - Front and Rear View 
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6. Rear Bumper Assembly— 
Removal and Installation 


a. Removal (Fig. 14-3) 


1. Open rear compartment lid. 


2, Working through access holes in rear of side 
trim assemblies of luggage compartment, remove 
two nuts and flat washers, one each side, securing 
upper bumper end and rubber cushion assembly to 
body. 


3. Unplug two rear light connectors, one on 
each side near center of rear end panel, 


4, Support bumper assembly with jacks or 
blocks. Cover surface of jack or blocks that 
contact bumper to prevent scratching or marring 
painted lower portion of rear bumper, 


NOTE: Mark frame at bumper mounting 
brackets to assist in alignment when installing 
bumper. 


5. Remove six bumper mounting bar to frame 
nuts, flat washers and bolts, two on each outer 
mounting bar to frame, and one on each inner 
mounting bar to frame. 


6. With the aid of a helper, remove bumper 
assembly with mounting hars attached, 


b. Installation (Fig. 14-3) 


1. With the aid of a helper, position bumper 
assembly on car and support with jacks or blocks. 
Make certain that all electrical wiring is cor- 
rectly routed and not pinched and that rubber mud 
shields are properly tucked in at each outer end 
bar at body. 


2. Loosely install six bolts, flat washers, and 
nuts, two on each outer mounting bar, one on 
each inner mounting bar, securing bumper 
mounting bars to frame. 


3. An overall alignment of rear bumper assem- 
bly is obtained by using any one or all of the 
following adjustment combinations, (Figs. 14-3 
and 14-4), 

a. Horizontal alignment is obtained by means 
of the slots located at the inner mounting bars to 
frame bolts and the outer mounting bars to 
bumper bolts, 


b, Vertical alignment is obtained by means of 
the slots located at the inner mounting bars to 
bumper bolts and the outer mounting bars to 
frame bolts. 


c. Fore and aft alignment is obtained by means 


of the slots located at the inner mounting bars to 
bumper bolts and the outer mounting bars to 
frame bolts. 


4. After obtaining alignment, tighten mounting 
bar bolts to 50 foot-pounds. 


5. From inside rear compartment, install two 
flat washers and nuts, one on each side, securing 
rubber cushion assembly to body at outer end bar 
and tighten until uniform gap is secured between 
outer end bar and quarter panel, 


6. Remove jack or blocks used to support 
bumper assembly. 


7. Connect rear light connectors to plug sockets 
on each side near center of rear end panel. 


7. Rear Bumper Outer End— 
Right or Left— 
Removal and Installation 


a. Removal (Fig. 14-4) 


1. Remove rear bumper assembly as described 
in Note 6a. 


2. Lay bumper assembly face down on a 
covered surface with a block supporting center 
section at end being removed. 


3, Lift off rubber cushion and bolt assembly 
from upper end bracket. 


4, Remove mud shield and two nuts, flat 
washers and bolts holding outer mounting bar to 
lower bracket of outer end. 


5. Remove three nuts, lock washers, flat wash- 
ers, bolts, reinforcing plate and spacer securing 
outer end to center section, 


6. Remove two nuts with lock washers holding 
tail light assembly to outer end and remove tail 
light assembly. 


b. Installation (Fig. 14-4) 


1. Position tail light assembly inside outer 
end and secure assembly with two nuts with lock 
washers. 


2, Position outer end to center section and 
loosely install three bolts, flat washers, lock 
washers, reinforcement plate spacer and nuts. 


3. Align end to center section and lower panel, 
and tighten securing bolts to 50 foot pounds, 
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8. Rear Bumper Center Section— 
Removal and Installation 


a. Removal (Fig. 14-4) 
1. Remove rear bumper assembly as described 


in Note 6a. 


2. Remove both outer ends as described in 
Note 7a. 


3. Remove lower panel by removing two screws 
and shims at inner mounting bar and six screws 
from upper edge of panel at bumper. 


4. Remove center section filler panels as de- 
scribed in Note 10a. 


5. Remove license guard escutcheon as de- 
scribed in Note lla. 


6. Remove fuel tank filler door as described 
in Note 12a. 
b. Installation (Fig. 14-4) 


l. Install fuel tank filler door as described 
in Note 12b. 


2, Install license guard escutcheon as described 
in Note 11b, 


3. Install center section filler panels as de- 
scribed in Note 10b, 


4, Install lower panel and secure with two 
screws and shims at inner mounting bar and at 
upper edge of panel at bumper. 


5. Install both outer ends as described in Note 
7b, 


6, Install rear bumper assembly as described 
in Note 6b, 


9. Rear Bumper Lower Panel— 
Removal and Installation 


a. Removal (Fig. 14-4) 


1, Remove rear bumper assembly as described 
in Note 6a, 


2, Lay bumper assembly face down on a 
covered surface, 


3. Remove two screws and shims at inner 
mounting bar and six screws from upper edge of 
panel at bumper. 


4, Remove lower panel from bumper by prying 
with covered tool, 


b. Installation (Fig. 14-4) 

1, Position lower panel to bumper, 

2, Secure lower panel with two screws and 
shims at inner mounting bar and six screws at 


upper edge of panel at bumper. 


3. Install rear bumper assembly as described 
in Note 6b, 


10. Center Section Filler Panel— 
Right or Left— 
Removal and Installation 


a. Removal (Fig. 14-4) 


1, Remove rear bumper assembly as described 
in Note 6a, 


2, Remove six nuts and three retainers secur- 
ing filler panel to bumper and remove filler panel, : 
b. Installation (Fig. 14-4) 


1, Position filler panel to rear bumper, add 
retainers and secure with six nuts, 


2, Install rear bumper assembly as described 
in Note 6b, 


11. License Guard Escutcheon— 
Removal and Installation 


a. Removal (Fig. 14-4) 


1, Remove eight screws securing license plate 
light and license guard excutcheon to bumper. 


2. Lift license plate lights from bumper, dis- 
connect and remove from vehicle. 


3. Remove license guard escutcheon. 


b. Installation (Fig. 14-4) 


1. Position license guard escutcheon in bumper. 


2. Install license plate lights in position and 
connect at body panel. 


3. Secure lamps and escutcheon with eight 
screws, 
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12. Fuel Tank Filler Door— 
Removal and Installation 


a. Removal (Fig. 14-4) 


1, Remove license guard escutcheon as de- 
scribed in Note lla. 


2, Working behind license plate, remove four 


Screws with flat washers securing filler door 
angle bracket to bumper and remove filler door, 


b. Installation (Fig. 14-4) 


1, Position fuel tank filler door assembly in 
bumper and secure with four screws, 


2. Install license guard escutcheon as described 
in Note 11b, 


TORQUE SPECIFICATIONS 


Material 
No. 


Application 


Foot 
Pounds 


Front Bumper Mounting Bar to Frame 


Rear Bumper Mounting Bar to Frame 


Front or Rear Bumper Mounting Bar to Bumper 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings, and steel classifications. 


BUMPERS 


The service information that follows pertains 
only to the Fleetwood Eldorado, All other service 
procedures and recommendations for the Eldorado 


are the same as those for the standard car, as 
given in the first part of this section, 


GENERAL DESCRIPTION 


The front bumper assembly for the Fleetwood 
Eldorado is a four-piece design featuring a pro- 
jecting center section with replaceable outer 
ends and an integral lower grille, Fig. 14-5. 


The rear bumper assembly consists of two 


end bars and a center bar with provisions in the 
center bar for license plate mounting. The rear 
bumper also provides mounting for the twin back- 
up light assemblies, Fig. 14-7. 


SERVICE INFORMATION 


13. Front Bumper Assembly— 
Removal and Installation 


a. Removal (Fig. 14-5) 


1. Raise front end of car and support on 
jackstands, 


2. Remove two upper tie strut attaching bolts, 


3. Remove two bolts with nuts and flat washers, 
securing right inner mounting bar to frame. 


4. Repeat Step 3 for left inner mounting bar. 


(817). 


5. Loosen two nuts with flat washers securing 
right outer mounting bar to bumper. 


6. Repeat Step 5 for left outer mounting bar. 


7. Remove two lower tie strut attaching nuts 
and remove tie struts, 


8. Remove one screw from reinforcement rod 
running between bumper center section and frame, 


9, Support bumper with jacks or blocks, 


10, Disconnect right and left parking light 
assemblies, 


ll. Remove four nuts which were loosened in 
Steps 5 and 6, 


12, With the aid of a helper, remove bumper 
assembly from car, 


b. Installation (Fig. 14-5) 


1. Install tie struts in their proper location 
in the bumper. 


2, With the aid of a helper, move bumper into 
position, guiding the outer locating bolts into 
proper position in the outer mounting bars, Sup- 
port bumper with jacks or blocks, 


3. Loosely install two nuts with flat washers 
securing right outer mounting bar to bumper, 


4, Repeat Step 3 for left outer mounting bar, 
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5. Loosely install two bolts with nuts and flat 
washers securing right inner mounting bar to 
frame. 


6, Repeat Step 5 for left inner mounting bar, 


7, Align bumper assembly as follows: 


a, Horizontal alignment is obtained by means 
of the slots located at the inner bars to frame 
bolts and the outer mounting bars to center bar 
bolts. 


b, Vertical alignment is obtained by means of 
the slots located at the inner mounting bars to 
frame bolts, 


c. Fore and aft alignment is obtained by means 
of the slots located at the inner mounting bars to 
center bar bolts and the outer mounting bar to 
frame bolts, 


8. After alignment has been obtained, tighten 
bolts installed in Steps 3, 4, 5 and 6 to 50 
foot- pounds, 


9. Install two bolts at top and two nuts at bot- 
tom of tie struts and tighten, 


10, Secure center section reinforcement rod 
with one screw. 


11. Connect both parking light assemblies, 


12, Remove jack or blocks used to support 
bumper and lower vehicle to floor, 
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Fig. 14-5 Front Bumper - Front and Rear View 
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14. Front Bumper Outer End— 
Right or Left— 
Removal and Installation 


a. Removal (Fig. 14-6) 


1, Remove front bumper as described in Note 
13a, 


2, Support bumper center section at end being 
removed, 


3. Remove parking light assembly as described 
in Section 12, Note 76a for access to outer end 
attaching bolts, 


4, Remove four bolts, nuts and washers se- 
curing outer end to center bumper section, 


5. Remove outer end with support and align- 
ment plates from bumper assembly, 


b. Installation (Fig. 14-6) 


1, Position outer end with support and align- 
ment plates to bumper assembly and loosely in- 
stall four bolts, nuts and washers that secure 
outer end to bumper assembly. 


2, Align outer end with center assembly and 
tighten all bolts, 


3. Install parking lamp assembly as described 
in Section 12, Note 76b. 


4, Install bumper assembly as described in 
Note 13b, 


15. Front Bumper Upper Impact Bar— 
Removal and Installation 


a. Removal (Fig. 14-6) 


1, Remove front bumper assembly as described 
in Note 13a, 


2, Remove both outer ends as described in Note 
l4a, 


3. Remove two screws securing impact bar 
support, 


4, Remove four bolts with lock washers and 
flat washers securing upper impact bar to center 
section, 


5. Remove upper impact bar, 


b. Installation (Fig. 14-6) 


1, Locate upper impact bar in approximate 
position, 


2. Loosely install four bolts with lock washers 
and flat washers which secure upper impact bar 
to center section, 


3, Install upper impact bar support and secure 
with two screws, 


4, Tighten four bolts securing upper impact 
bar to center section to 50 foot- pounds, 


5. Install both outer ends as described in Note 
14b, 


6. Install front bumper assembly as described 
in Note 13b, 


16. Front Bumper Center Section— 
Removal and Installation 
a. Removal (Fig. 14-6) 


1, Remove front bumper assembly as described 
in Note 13a, 


2, Remove both outer ends as described in 
Note 14a, 


3, Remove upper impact bar as described in 
Note 15a, 


4, Remove lower grille assembly as described 
in Section 13, Note 13a, 
b. Installation (Fig. 14-6) 


1, Install lower grille assembly as described 
in Section 13, Note 13b, 


2, Install upper impact bar as described in 
Note 15b, 


3, Install both outer ends as described in Note 
14b, 


4, Install front bumper assembly as described 


in Note 13b, 


17. Rear Bumper Assembly— 
Removal and Installation 
a. Removal (Fig. 14-7) 


1, Raise rear end of car and support on 
jackstands, : 


2. Remove three wiring connectors, 
NOTE: If any shims are used between body 


and bumper, note their number and arrangement 
for use during installation, 
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Fig. 14-7 Rear Bumper - Front and Rear View 


3, Remove one screw with washer from lower 
mounting hole of outer mounting bar on each side, 


4, Remove one screw and flat washer secur- 
ing center mounting bar to body; accessible from 
behind license plate, 


5. Working from inside trunk, remove two nuts 
and washers securing outer mounting bars to 
body. 


6. Remove bumper assembly by pulling straight 
out, 


b. Installation (Fig. 14-7) 


1, Install proper number of alignment shims on 
mounting stud for outer mounting bar and secure 
shims with retainer clip, 


2. Position bumper in location on body and 
loosely install retaining nuts and sealing washer 
from inside trunk, 


3. Install shims at outer mounting bar, lower 
mounting holes and loosely install bolt with 
washer at both positions, 


4, Install shims at center mounting bar and 
loosely install two screws with washers. 


5, Tighten bolts and nuts installed in Steps 2, 
3, and 4 to torque shown on Page 14-14. 


6, Connect three wiring connectors, 


7, Remove jackstands and lower vehicle to 
ground, 


18. Rear Bumper Outer End— 
Right or Left— 
Removal and Installation 


a. Removal (Fig. 14-8) 


1, Raise rear end of car and support on 
jackstands, 


2. Remove three screws securing reinforce- 
ment plate and bumper outer-end to center 
section, Remove retainer plate and bumper outer 
end, 


b. Installation (Fig. 14-8) 

1, Position bumper outer end to center section 
with retainer plate on inside of center section and 
reinforcement plate on inside of outer end, at the 


lower two holes, 


2. Loosely install three screws from outer 
end side, 


3. Align outer end to center section and tighten 
to 50 foot- pounds. 


4, Remove jackstands and lower car, 
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19. Rear Bumper Center Section— 
Removal and Installation 


a. Removal (Fig. 14-8) 


1, Remove rear bumper as described in Note 
17a. 


2, Remove both end bars by following the pro- 
cedure in Note 18a, 


3. Remove one nut and washer from back-up 
lamp bracket on each side and remove both back- 
up lamp assemblies. 


4, Remove two screws and spacers securing 
license plate lamp to center section and remove 
license plate lamp. 


5. Remove two screws securing license plate 
to bumper and remove license plate, 


b. installation (Fig. 14-8) 


l. Install license plate, Secure with two 
screws, 


2. Position license plate lamp in center section 
and secure with two screws and spacers, 


3. Position right back-up lamp assembly in 
center section and secure with one nut with 
washer behind bracket. 


NOTE: Back-up lamp assemblies are 
marked on back of housing whether right or 
left hand side, 

4, Repeat step #3 for left hand back-up light, 


5. Install both outer ends as described in Note 
18b, 


6, Install bumper assembly as described in 
Note 17b, 


TORQUE SPECIFICATIONS 


Material 
No. 


Application 


Foot 
Pounds 


Front Bumper Mounting Bar to Frame 


Rear Bumper Mounting Bar to Body 


Front or Rear Bumper Mounting Bar to Bumper 


Radiator Tie Strut 


NOTE: Refer to back of manual, Page 16-1, for bolt and nut markings, and steel classifications. 
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GENERAL DESCRIPTION 
RADIO & ANTENNA 


Four radios are available as optional equipment 
for 1967 cars -- an AM/FM radio, Fig, 15-1, an 
AM signal seeking radio, Fig, 15-2, an AM Signal 
seeking radio for 697 styles (rear remote con- 
trol) and an AM/FM stereo radio, Fig. 15-3. The 
signal seeking radios and the AM/FM radio con- 
sist of an all-transistor receiver unit and two 
separate speaker units, The stereo radio consists 
of an all-transistor receiver unit, a separate dual 
channel audio amplifier unit, and four separate 
speaker units, The radio receiver unit is located 
near the center of the instrument panel in all 
models, The dual channel audio amplifier unit 
that is used on stereo installations mounts to 
the right of the radio. 


On AM/FM stereo radios, the left front and 
right rear speakers use one channel and the right 
front and left rear speakers are on the remaining 
channel. 


On non-stereo installations, the front speaker 
is mounted near the center of the upper instru- 
ment panel cover, The rear speaker is located 
in the trunk compartment and is attached to the 
rear parcel shelf, except on convertible styles, 
where it is located in a recessed section of the 
rear seat back, On stereo installations, there 
are two 3-1/2 inch round speakers on each side 
of the upper instrument panel cover and two 6 
inch x 9 inch speakers on each side of the rear 
shelf. On convertibles, the rear stereo speakers 
are mounted in the top well. 


All receivers are equipped with five pushbut- 
tons, The pushbutton feature provides the owner 
with a choice of five favorite stations, Any of 
these five stations is mechanically tuned in by 
depressing one of the five pushbuttons, located 
directly below the dial. The pushbuttons may be 
used for AM or FM reception depending upon the 
position of the band mode switch, 


The same antenna, of the extendable rod type, 


AM Tell-Tale FM Frequency AM Frequency FM Tell-Tale 
Light Band Band Light 


Frequency Band : 
Switch Push Button 


Fig. 15-1 AM/FM Receiver Dial 


is provided for all radios. It is electrically oper- 
ated from the interior of the car by the manual 
selector control knob, which is located immedi- 
ately to the left of the dial, Pushing in on this 
control knob will raise the antenna; pulling it out 
will lower the antenna, 


The antenna is operated by a reversible elec- 
tric motor, The motor drives a gear and pulley 
assembly that extends or retracts a nylon cable 
fastened to the smallest of three antenna sections, 
The action of the nylon cable, as it is extended, 
forces the antenna rod upward, 


In lowering the antenna, the nylon cable is re- 
tracted, This pulls the three sections of the an- 
tenna rod downward, 


CAUTION: Do not raise or lower the antenna 
by hand, Always use the antenna control knob, 
otherwise the operating mechanism may be 
damaged, 


On cars equipped with AM/FM or AM/FM 
stereo receivers, the antenna tip should be ap- 
proximately thirty inches above the fender to 
obtain the best FM reception, (Higher or lower 
heights produce more fading or flutter). 


AM/FM and AM/FM Stereo Radio 


The AM/FM and AM/FM Stereo Radios have 
advantages and limitations that must be explained 
to owners who are not familiar with the operation 
of FM units, 


The frequencies (88-108 MC) at which FM sta- 
tions operate create much shorter radio wave 
lengths than those produced in AM broadcasting. 
Unlike AM signals, FM signals do not bend around 
the horizon, This Hmits the distance at which 
FM signals can be received. The dependable 
range of FM transmission is a radius of approxi- 
mately twenty miles from the transmitting 
antenna, 


SIGNAL SEEKING 
SENSITIVITY CONTROL SWITCH SELECTOR BAR 


PUSH BUTTON 


Fig. 15-2 AM Receiver Dial 
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Fig. 15-3 AM/FM Stereo Dial 


However, a strong FM signal can be picked up 
in areas of primary coverage where AM signals 
are weak. An example of this circumstance is in 
tunnels and underpasses. The reason is that the 
shorter FM signals are easily reflected and 
scattered by surrounding objects, 


When the FM receiver moves out of range of 
the FM transmitter, it enters what is referred 
to as the fringe area, In the fringe area, the 
strength of the FM signal may vary rapidly, 
causing a flutter or a series of noise bursts as 
the car moves between high and low level signal 
points, 


A second effect found in the fringe area is the 
presence of ignition interference from adjacent 
vehicles, In both instances, it may be possible 
to improve reception by retuning; however, it may 
be necessary to change to a different station, if 
reception still is not good, 


Retuning should only be necessary in those few 
instances when reception becomes slightly noisy 
while driving through such areas as the center of 
a large city and a weak signal is being received 
from a station located away from the center of 
the city, The interference can be quieted by ad- 
justing the tone control for more bass, and by 
shifting the speaker fader to favor the rear seat. 


While these adjustments will slightly diminish 
stereo effect on cars so equipped, they will sub- 
stantially reduce background noise interference, 


As soon as reception clears, reset the tone 
control to the normal detent and again adjust the 
front and rear speakers for equal output, 


Properly used, the AM/FM radio or AM/FM 
Stereo offers several] distinct advantages over the 
AM radio. The FM reception is relatively free 
from static, whether caused by nature, as in 
thunderstorms, or by mechanisms such as power 
lines, viaducts, and neon lights, Unless the re- 
ceiver is tuned to a very weak signal, reception 
should be virtually noise free. 


The Cadillac AM/FM or AM/FM Stereo Radio 
is equipped with automatic frequency control, 
which aids tuning to a station. The FM receiver 
should be turned directly on station frequency 
for minimum noise interference; however, the 
automatic frequency control will tune directly to 
and lock on station frequency when slight mis- 
tuning is encountered, 


Another feature of FM tuning is signal sepa- 
ration, When two FM stations are close in fre- 
quency, the FM tuner selects the stronger signal, 
completely rejecting the weaker one. This is in 
contrast to AM performance, where it is not 
always possible to separate two stations, 


The Cadillac AM/FM Radio incorporates an 
AM receiving circuit and an FM receiving cir- 
cuit, both of which are of all-transistor construc- 
tion. The audio system is common to both 
receiving circuits. 


The Cadillac AM/FM Stereo Radio incorpo- 
rates an AM receiving circuit, an FM receiving 
circuit and stereo detection circuit. A dual chan- 
nel audio amplifier on a separate chassis mounts 
to the right of the radio and is not visible from 
the passenger compartment. Each circuit is of 
all-transistor construction, 


The signal seeking feature is not provided on 
the AM/FM or AM/FM Stereo radio. An AM/FM 
frequency band switch is located above the fre- 
quency band on the receiver dial, in place of the 
selector bar, 


Located on either side of the AM frequency 
dial are tell-tale lights that indicate, when illu- 
minated, the frequency band in use, The AM 
tell-tale light is located on the left side of the 
dial, and the FM tell-tale light is found at the 
right side. On the stereo model, stereo indicator 
bulbs in the center of the dial, as shown in Fig, 
15-3, light when the FM station tuned is capable 
of transmitting stereo, The illumination of these 
bulbs, however, does not always mean the station 
is transmitting stereo at the particular moment, 
The bulb will not light on any AM station, since 
stereo programs are not broadcast on this band, 


Signal Seeking Tuner 


The signal seeking tuner, provided on AM 
radios, is electronically controlled so that the 
operator may change stations by depressing the 
selector bar. The signal seeking operation con- 
sists of a low to high frequency sweep (left to 
right) of the broadcast band by the tuner. 


When the selector bar is depressed, the tuner 
moves to the station of next higher frequency (to 
the right) and stops automatically at the point 
where that station is best received. This action 
takes place each time the selector bar is 
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Fig. 15-4 Radio Circuit Diagram 


depressed. When the tuner has reached the point 
of highest frequency of the broadcast band, it re- 
turns to the low frequency (left) side of the broad- 
cast band and begins a new sweep to the right, 
stopping at the first receivable station, The above 
procedure is then repeated when the bar is again 
depressed, 


A foot control switch, which performs the same 
station selecting function as the station selector 


bar, is available on all AM radios for dealer 
installation, 


The stopping sensitivity of the signal seeking 
tuner may be varied by changing the position of 
the three-position sensitivity control switch lo- 
cated just below the center of the selector bar. 


The circuit diagram for radios is illustrated 
in Fig, 15-4, 


SERVICE INFORMATION 


1. Radio Controls, Operation 


a. Switch Volume and Tone Control 

(AM, AM/FM Radios or AM/FM Stereo Radios} 

The left knob turns the radio ON and OFF, and 
controls the volume, On the stereo radio, the knob 
controls the volume in both channels simultan- 
eously. The ring is turned counterclockwise for 
bass tones and clockwise for treble tones, When 
indexed at the detent, it provides a balanced 
normal tone, On the stereo radio, this control 
varies the tone in both channels simultaneously, 


For best stereo reception, neutralize the tone 
control by turning it to the center detent position, 


then adjust the front and rear speaker control as 
outlined in sub-section b of this note so that the 
sound is balanced to your ears. Centering the 
tone control permits full frequency response from 
the speakers, and balanced speaker output is 
needed for greatest stereo effect. 


The radio will play immediately when turned 
ON, due to the all-transistor construction of all 
circuits. 


b. Manual Station Selector and Speaker Control 
(AM, AM/FM or AM/FM Stereo Radios) 


The right knob is used to tune stations manually, 
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The ring on the knob is the speaker control, When 
the ring is turned all the way clockwise, on AM 
and AM/FM models, volume of the front speaker 
is increased, As the ring is turned counterclock- 
wise, the front speaker volume decreases while 
the rear speaker volume increases, When the ring 
is turned all the way counterclockwise, the rear 
Speaker is stronger, Adjusting this ring will 
balance the volume between the two speakers to 
please the driver and passengers, 


On AM/FM stereo models, adjusting the ring 
changes the volume between the front pair of 
speakers and the rear pair of speakers, If the 
ring is in a complete clockwise position, volume 
of the front pair will be louder, If the ring is in 
a complete counterclockwise position, volume of 
the rear pair of speakers is louder, This control 
has no effect on the balance of stereo channels, 


c. Push Button Tuning 
(AM, AM/FM or AM/FM Stereo Radios) 


After the five pushbuttons are set to the Owner’s 
five station selections, it is necessary only to 
push any button to tune in the station for which 
the button is set, and the corresponding band 
switch on AM/FM or AM/FM Stereo radios, 


AM/FM Stereo radios should always be fine- 
tuned to assure maximum signal response, even 
though it was pre-set by the push- button control, 


d. Automatic Tuning (AM Radios Only) 


To use automatic tuning, depress the selector 
bar above the dial momentarily, Any station with- 
in range of the receiver can be obtained by holding 
the bar depressed until the dial pointer approaches 
the desired frequency, and then releasing the bar, 
The automatic tuner will seek immediately when 
the selector bar is depressed, due to the all- 
transistor circuitry. 


e. Sensitivity Control (AM Radios Only) 


The three-position slide switch, located below 
the center of the selector bar, controls the sta- 
tion selecting sensitivity of the signal seeking 
tuner. By moving the switch to its most sensitive 
position (right), it is possible for the tuner to 
pick up all receivable stations by depressing the 
selector bar. When the switch is moved to its 
intermediate position (center), the tuner will not 
select any of the weakest Stations, and with the 
Switch in its least sensitive position (left), only 
the strong stations will be selected, 


f. Frequency Band Switch 
(AM/FM or AM/FM Stereo Radios Only) 


The frequency band switch is located above the 
frequency dials. Depressing the left side of the 
band switch connects the radio for AM reception, 
and illuminates the AM tell-tale light located on 
the left side of the dial. Depressing the right 


side of the band switch connects the radio for 
FM reception, illuminating the FM tell-tale light 
located on the right side of the dial. Stereo broad- 
casts can be received on the FM band only. 


g. Rear Seat Remote Control—697 Styles 
(AM Radios Only) 


A rear seat radio remote control is available 
as an accessory for 697 style cars equipped with 
the signal seeking AM radio, The remote control 
consists of an ON-OFF volume control, a sen- 
sitivity control, and a selector button, It is lo- 
cated in the right rear arm rest. 


The rear seat remote control overrides the 
front radio controls, Once the remote control is 
turned ON, the front controls, with the exception 
of the pushbuttons and manual tuner, will not 
operate the radio until the remote control is 
turned OFF, 


The ON-OFF volume control knob turns the 
radio ON and OFF, and controls the volume, The 
sensitivity control is located beneath the ON-OFF 
volume control knob, Rotating the control coun- 
terclockwise permits the tuner to stop only on the 
Strong signals, In the middle position, the tuner 
will stop on weaker signals, Rotating the control 
clockwise permits the tuner to stop at the weakest 
receivable signals, 


When the remote control is ON, the red selec- 
tor button is illuminated, Depressing this button 
performs the same function as pressing the se- 
lector bar, 


2. Radio Noise Suppressors 
a. Static Collectors 


Ordinarily, the front wheels will not create 
radio static, However, if a crackling noise is 
heard from the radio when the car is in motion 
and disappears as brakes are applied, static col- 
lectors should be installed in both front wheels 
in service, 


Front wheel static collectors consist of helical 
coil copper inserts. If necessary, they should be 
installed in the front hub dust caps against the 
steering knuckle spindles, The areas they are 
grounded against must be free of grease or oil 
to assure proper operation, 


Care must be taken before installing the dust 
cap to peen over the end of the spindle nut cotter 
key until it is flat against the side of the nut, This 
will prevent the static collector from catching on 
the cotter key and breaking, 


b. Ignition Suppressors 


Various types of ignition Suppressors are used 
to prevent spark noise from interfering with radio 
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reception, Failure of any of these parts to func- 
tion properly is accompanied by a popping noise, 
The noise increases as the engine is accelerated, 
and varies with engine speed, If this interference 
is present, check the following suppressors: 


1, Ignition noise is suppressed by use of re- 
sistance core ignition cables. Check for a defec- 
tive or open cable, The resistance of these cables 
is 2,000 to 6,000 ohms per foot, The use of the 
secondary efficiency test, Section 6, Note 34, is 
helpful in testing for defective ignition cables, 


2, Two ground cables, one from each of the 
upper suspension arms, should be checked for 
breaks and proper ground contact on all but 693 
styles, 


3. Two ground straps, one from each cylinder 
head to cowl, should be checked for breaks and 
proper ground contact on all but 693 style. 


4. On all but 693 style, check ground cable 
from negative battery cable at frame to radiator 
cradle, 


5. On 693 style check ground cable between 
transmission housing and dash, in the generator 
right dust shield (in harness), and the radiator 
cradle to frame, 


6. A capacitor mounted on the outside of the 
ignition coil may be checked by running engine 
at medium speed and then quickly turning ignition 
switch to the Accessory position. If the noise is 
eliminated, while the engine is coasting to a stop, 
replace faulty coil capacitor. 


7. It is particularly important that the termi- 
nals in the ignition secondary cables make good 
mechanical contact with the spark plug terminals 
and distributor cap terminals, Failure at these 
points will result in excessive ignition noise, 
seriously reducing FM performance. 


c. Regulator Capacitor 

A capacitor is mounted on the regulator to pre- 
vent regulator operation from interfering with 
radio reception, A whining sound that increases 
in pitch as engine speed is increased is an indi- 
cation of a faulty regulator capacitor. If replac- 
ing the regulator capacitor fails to eliminate the 
whining, the capacitor built into the end frame 
of the generator is probably defective and should 
be replaced, A defective diode in the generator 
can also cause this noise. 


d. Blower Motor Capacitor 


A capacitor is mounted on blower motor assem- 
bly for radio noise at high blower speed on cars 
equipped with AM/FM or AM/FM Stereo radio, 
If Automatic Climate Control or heater is turned 
OFF and whine is eliminated, this capacitor 
should be replaced. 


e. Antenna Motor and Engine Electrical Noise 


Excessive antenna motor and engine electrical 
noise is often caused by the antenna lead-in cable 


Fig. 15-5 Adjusting Antenna Trimmer 


ferrule not being properly installed. This condi- 
tion can be corrected by removing, and then re- 
connecting the antenna lead-in cable, and 
tightening retaining nut. 


3. Minor Adjustments 
a. Antenna Trimmer Adjustment 


1, Turn radio on, 


NOTE: On cars equipped with AM/FM re- 
ceivers, the receiver must be set for AM 
reception, 


2, Extend antenna fully. 


3, Tune in a weak station between 600 and 1200 
KC on AM band and turn volume control to 
maximum, 


4, Adjust antenna trimmer, located behind left 
pushbutton, for maximum volume, Access to an- 
tenna trimmer is gained by pulling out left push- 
button and working through opening under 
pushbutton, Fig, 15-5, 


NOTE: If, during adjustment, the station be- 
comes strong, tune to a weaker station and 
continue the adjustment, 


5. After adjusting the trimmer for best AM 
reception, check performance of the FM band on 
AM/FM radios, It may be necessary to adjust 
the antenna height. To obtain best FM reception, 
the tip of the antenna should be approximately 30 
inches above the fender, 


b. Push Button Station Selection 
1, Unlatch push button by pulling it straight out. 


2. Tune in desired station for optimum recep- 
tion and then push button in all the way. Whenever 
this button is pushed, the pre-set station will be 
selected, 


3. Repeat above procedure for the four remain- 
ing buttons, 


c. Balance Adjustment 
(AM/FM Stereo Models Only) 


If the sound appears to be louder on one side 
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Fig. 15-6 Stereo Balance Adjustment 


of the car than the other, an adjustment called 
the balance adjustment may be made, 


CAUTION: On some stereo programming, it 
is normal for one side to be louder than the 
other for a short time, This is done purposely 
for stereo effect. The only positive method to 
tell if the balance control needs adjustment is 
to tune in a non-stereo program and make a 
critical evaluation, in which the owner may 
assist, 


If the adjustment is needed, proceed as follows: 


i, Remove ash tray housing assembly, as de- 
scribed in Section 12, Note 54a, 


2. With radio playing and fader control turned 
fully clockwise, insert long screwdriver with 
insulation on shaft through opening on lower rear 
left corner of radio, Fig. 15-6, Rotate balance 
control adjustment clockwise or counterclockwise 
until the sound in the left and right speakers 
appears to have equal volume, 


NOTE: Be sure that screwdriver shaft is 
insulated or fuse may blow, 


3, Install ash tray housing assembly as de- 
scribed in Section 12, Note 54b, 


4. Minor Repair Procedures 


Many conditions that affect radio operation may 
be corrected without removing set from car, 
Check condition and, using diagnosis chart at end 
of Section, perform the operation or operations 
necessary to correct the condition, If these minor 
repairs are not effective, radio should be re- 
moved from car and repaired at an authorized 
radio service station, 


CAUTION: Do not turn on radio with either 
speaker disconnected, as the audio transistor 
may be permanently damaged, 


a. Fuse (AM/FM Stereo Radios Only) 


To check condition of the fuse, turn radio on 
and check operation of either radio tell-tale light. 
If light does not light, it is an indication that fuse 
is blown, Check fuse and replace with one of 
correct amperage. 


b. Fuse (AM Radios Only) 


A thump should be heard when the radio is 
turned on, If thump is not heard, check fuse and 
replace with one of correct amperage. If fuse 
blows the second time during signal seeking and 
return operation, the radio should be sent out for 
repairs, 


c. Battery 


Check battery and make sure that it is fully 
charged, 


d. Speaker Connections 


Check speaker leads for possible open circuit 
or ground, Remember, there are four speakers 
in stereo installations, 


e. Antenna 


Use a test antenna and lead-in plugged into the 
set with test antenna held outside car, If radio 
works satisfactorily with this test assembly, car 
antenna should be checked for a short or ground, 
and lead-in should be checked for continuity, Test 
antenna mast for shorts to ground while wiggling 
antenna, 


If a ground is indicated in this test, disassemble 
antenna and check for defective insulators or 
presence of water or moisture in body tube. Test 
with volt-ohm meter from end of either lead-in 
tip to ground, If lead-in test shows a ground, 
replace lead-in, 


The conditions mentioned above will cause a 
weak or intermittent signal and will cause signal 
seeker to sweep back and forth across the dial 
when tuning bar is depressed while car is in an 
unusually weak signal area, such as in a building 
or under a viaduct. The mast assembly must be 
raised slightly above the fender for radio recep- 
tion, Do not remove the set to correct this con- 
dition until all previous checks on the antenna 
have been made with the car in a fairly strong 
signal area. 


f. Antenna Trimmer 


If antenna is not trimmed, the set will have weak 
and fading AM reception, Antenna trimming should 
always be performed before the new car is de- 
livered or after any repair work is completed, 
See Note 3a, 


5. Radio Receiver Unit 


The procedure for removing and installing the 


a a eee 


15-8 ACCESSORIES (830) 
_—— SSS 


radio receiver unit is described in Section 12, 
Note 50. 


6. Audio Amplifier Unit 


The procedure for removal and installation of 
the audio amplifier unit is described in Section 12, 
Note 51. 


7. Radio Front Speaker 


The procedure for removing and installing the 
radio front speaker or speakers is described in 
Section 12, Note 52, 


8. Radio Rear Seat Speaker— 
Except Convertibles 
a. Removal 
NOTE: Access to rear speaker is gained 
through trunk compartment, 


1. Disconnect speaker lead (dark blue) from 
connector at rear of speaker, This is a light blue 
lead on the AM/FM Stereo left rear speaker, 


2, Remove four nuts securing speaker to rear 
compartment shelf and remove speaker, 
b. Installation 


1, Install speaker to rear compartment shelf 
and tighten four attaching nuts evenly to a maxi- 
mum of 12 inch-pounds to prevent speaker 
distortion, 


2. Connect speaker lead (dark blue) to connec- 


tor at rear of speaker. This is a light blue lead 
on the AM/FM Stereo left rear speaker. 


9. Radio Rear Seat Speaker and Grille— 
Convertibles Without Stereo 


Access to rear seat speaker and grille is 
gained through rear passenger compartment, 


a. Removal 


1, Remove rear seat cushion. 
2. Remove rear seat back. 
3. Remove valance from rear of seat back. 


4, Remove four Phillips screws securing 
speaker assembly at rear top center of seat back, 


5. Lift speaker assembly out and up at bottom 
of recess in center of seat back, 


6. Disconnect speaker leads from speaker, 
7, Remove screw securing black ground lead, 


8. Remove four sheet metal screws securing 
speaker to baffle and remove speaker, 


9. Remove four Phillips screws securing 
speaker grille to baffle and remove grille, It is 
not necessary to remove rear speaker grille 
when removing speaker, unless grille is to be 
replaced, 


b. Installation 


1, Install speaker grille on baffle and secure 
with four attaching screws, 


2, Install speaker on baffle and secure with 
four attaching screws. 


3. Secure black ground lead with attaching 
screw, 


4, Connect speaker leads to speaker. 

5. Install speaker assembly in recess in center 
of seat back and secure with four attaching 
Screws, 

6, Install valance on rear of seat back. 

7, Install rear seat back, 


8. Install rear seat cushion, 


10. Radio Rear Seat Speaker— 
Convertibles with Stereo 


a. Removal 


1, Remove boot upper trim, 


2, Remove four Phillips head attaching screws 
and remove grille, 


3, Peel back boot, 


4, Remove four speaker enclosure mounting 
screws and screw securing black ground wire. 


5. Disconnect speaker lead (dark blue on right 
side or light blue on left side.) 


6, Remove speaker assembly with enclosure, 


7. Remove four nuts securing speaker to 
enclosure, 


b. Installation 


1, Install four nuts securing speaker to 
enclosure. 


2, Position speaker with enclosure, 


3, Connect speaker lead (dark blue on right side 
or light blue on left side), 


4. Install four speaker enclosure mounting 
screws and screw securing black ground wire, 


5. Position boot, 


wo 
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6. Install grille with four Phillips head attach- 
ing screws, 


7. Install boot upper trim, 


11. Rear Seat Remote Control Unit— 
(697 Styles) 


a. Removal 


1, Remove rear seat cushion by lifting forward 
edge and-pulling forward. 


2. Remove rear seat back by removing two 
screws along lower edge of back and lifting as- 
sembly off mounting hooks, 


3. Remove five screws securing right quarter 
window garnish molding and remove molding, 


4, Remove six screws retaining right arm rest 
assembly. 


5. Remove tape securing excess cable behind 
arm rest assembly. 


6. Remove right front and rear door sill plates, 
7. Remove right front kickpad, 


8. Peel back rug to gain access to harness pro- 
tection conduit along right sill, 


9. Remove upper instrument panel by removing 
five attaching screws along rear edge and pulling 
rearward to disengage front panel and cover 
attachments, 


10, Disconnect cable assemblies at left rear 
corner of radio, 


11, Remove three clips and remove cable from 
shroud vent duct and hinge pillar area, 


12, Thread cable through harness conduit in 
rear partition, 


13, Loosen set screw in knob assembly and 
remove knob assembly, felt washer, and sensi- 
tivity ring. 


14, While holding control and cable assembly 
in one hand, remove jamb nut, radio trim plate 
and second jamb nut securing assembly to 
escutcheon, 


15. Route cable out of right rear armrest 
assembly, 
b. Installation 


1, Thread plug end of cable forward through 
hole in line with harness conduit in rear partition, 


2. Route cable to radio through hinge pillar 
area and along shroud vent duct, 


3. Connect cable assemblies at left rear corner 
of radio, Ground remote control head in rear 
compartment, Turn on radio and test for opera- 
tion, Extend antenna fully and peak antenna on 
weak station between 600 and 1200 kilocycles, 


4, Route cable along dashboard with yellow lo- 
cating tape at cable retainer and install in wiring 
conduit. Install three cable retaining clips. 


5. Coil and tape excess cable behind armrest 
assembly. 


6, Secure control and cable assembly to es- 
cutcheon with jamb nut. 


7. Install and attach radio trim plate with 
second jamb nut, 


8. Install sensitivity ring, felt washer and knob 
assembly and tighten set screw in knob assembly, 


9. Install rug and right front and rear door sill 
plates, 


10. Install right front kickpad, 


11, Install upper instrument panel with five 
attaching screws, 


12, Install right armrest assembly with six 
attaching screws, 


13, Install right quarter window garnish mold- 
ing and secure with five screws. 


14, Install rear seat back on mounting hooks 
and secure with two attaching screws, 


15, Install rear seat cushion, 
12. Antenna Unit 


a. Removal 


1. Lower antenna, 
2, Disconnect negative battery cable at battery. 


3. Disconnect motor leads at plastic connector 
and antenna lead-in cable from support tube, 


4, Loosen clamp screw retaining antenna to 
escutcheon, 


5. Remove 7/16'"" screw holding antenna and 
bracket to right fender dustshield and remove 
antenna from car, 


6. Escutcheon may be removed by removing 
retaining spring and pushing escutcheon out 
through top of fender, 

b. Installation 


1, Install escutcheon and retaining spring if 
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Fig. 15-7 Antenna Disassembled 
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previously removed, 


2, Install antenna in position, being certain that 
antenna clamp is over grounding tab of escutcheon 
retaining spring. 


3, Install 7/16" screw holding antenna assembly 
and bracket to right fender dustshield, 


4. Connect lead-in cable to support tube, 
5. Connect motor leads at plastic connector, 


6. Tighten clamp screw retaining top of antenna 
to escutcheon, 


7, Connect negative battery cable at battery, 
8. Check operation of antenna, 
13. Antenna Unit Disassembly 
and Assembly 
a. Disassembly (Fig. 15-7) 
1, Remove three screws securing retaining 


clamp to support tube and remove clamp, 


2, Remove two screws holding lead-in recep- 
tacle to support tube and remove receptacle, 


3. Unsolder mast wire from pin and insulator 
assembly, and separate assembly from mast wire, 


NOTE: Do not overheat pin by slow solder- 
ing because excessive heat will damage 
insulator, 


4, Remove three screws securing support tube 
to drive assembly and remove support tube with 
top insulator attached by pulling it loose from 
drive assembly, 


5. Remove outer mast section, with insulator 
bushing attached, from tubular fitting on drive 
assembly, 


6. Inner mast section with cord attached can be 
detached from drive assembly by applying 12 volts 
to motor leads while grounding motor, 


NOTE: Keep cord taut to prevent kinking or 
bending. 


7. Remove bottom insulator from tubular fit- 
ting with the aid of a small drill inserted through 
each of the drain holes at bottom of tubular fitting, 

8. Unscrew tip from inner telescopic section, 
b. Assembly (Fig. 15-7) 


1, Install tip on inner telescopic section, 


2, Insert bottom insulator in tubular fitting with 
slotted protrusion down, aligning slots of insula- 


tor with ears in tubular fitting. 


3. Insert cord through bottom insulator and into 
drive assembly as far as possible without apply- 
ing force, Then apply 12 volts to the motor leads 
to retract cord into drive assembly, Be certain 
to keep cord taut to prevent kinking, 


4, Place outer mast section over inner section, 
aligning slots of pin and insulator assembly with 
ears in tubular fitting, 


5. Place support tube over mast assembly, 
aligning tang on tube with slot provided in tubular 
fitting, Pull mast wire through pin and insulator 
hole before securing support tube with three 
screws, 


6, Insert mast wire into pin and insulator as- 
sembly, and solder, 


NOTE: Be certain to use only resin type 
solder, Do not overheat, 


7, Position lead-in receptacle over pin and in- 
sulator assembly and secure with two screws, 


8. Install clamp over support tube and secure 
with three screws, 


14. Antenna Unit Maintenance and 
Repair Procedure 


Many antenna troubles can be prevented by 
cleaning and lightly oiling the antenna rod at peri- 
odic intervals. Cleaning is easily performed at 
oil change intervals, or when a car is being 
washed, by wiping the rod with a soft cloth, 


NOTE: If car has been undercoated, check 
to make sure that drain holes have not been 
plugged. 


a. Moisture in Cylinder 


Weak reception or fading may be caused by 
moisture in the support tube, due to condensation 
or leakage through the insulating bushings, If 
trouble has been traced to moisture in the tube, 
the antenna must be removed, disassembled and 
thoroughly cleaned, All moisture can be removed 
by blowing it out with compressed air, then push- 
ing a clean, dry cloth through the support tube, 
as far as possible. Before assembling antenna, 
check drain holes in motor housing below body 
tube mounting point to be sure they are not 
obstructed. 


b. Antenna Will Not Raise or Lower 


This condition can be due to a blown fuse, loose 
electrical connections at the switch on the re- 
ceiver unit or at the antenna motor, a bent antenna 
mast or a loose or improperly positioned station 
selector knob. If a check of these causes fails to 
correct the condition, disassemble the antenna 
and replace any inoperative parts. 


15-12 ACCESSORIES (834) 


RADIO DIAGNOSIS CHART 


RADIO DEAD INTERMITTENT RADIO STATIONS 


RECEPTION MIX TOGETHER 


Carefully Trim Radio as De- 
scribed in Section 15, Note. 
Note: More than 4,000 U.S. 
Radio Stations are on the Air 
Using Only 106 Frequencies. At 
Night When Distance Stations 
Start Coming in Strongly, There 
Can be Dozens of Signals on the 
Same Frequency. If Two or More 
Signals Are Picked Up By The 
Antenna at the Same Time, 
There is No Known Way to 
Separate Them. 


AM/FM of AM/FM Stereo Radio 
Turn On Radio and Check 
Operation of Either Radio 
Tell-Tale Light 


Tell-Tale Lights Tell-Tale 
Do Not Light Lights Light 


CHECK FUSE 


{AM Radio Only) 
Turn on Radio 
and Listen for 
Normal Thump 


THUMP HEARD STATIC HEARD 


NO THUMP 
HEARD 


Disassemble Antenna and 
Check for Defective In- 
sulators or Presence of 
Water and Moisture in 
Body Tube. Repair as 
necessary, If This Does 
Not Solve Problem. Replace 
Lead-In On a Trial Basis. 


FUSE OK 


ON AM RADIOS ONLY 
If Radio Stops Playing 
While Passing Under 
Tunnels and Under- 
passes. This May Be 
A Normal Condition. 


FUSE BLOWN FUSE OK FUSE BLOWN 


Replace Fuse and Check 
For Short or Open in 
Wiring Harness, If Fuse 
Blows a Second Time 
During Signal Seeking 
Operation, and Receiver 
Out for Servicing. 


Turn On Radio and Wiggle 
Antenna, Listen for 
Speaker Static. 


STATIC HEARD NO STATIC HEARD 


Defective Receiver 
Remove for Servicing 


Check for Defective 
or Loose Receiver 
or Antenna Connectors 
at Receiver, Also 
Check Antenna Lead-in 
Cable at Antenna 


Check for Tightness 
of Upper Antenna and 
Escutcheon Mounting. 


Check Receiver and 
Speaker Connectors 


Static Still Heard 
When Antenna 
is Wiggled. 


Connectors Loose CONNECTORS OK 
or Defective 


Remove Receiver 
for Servicing 
If Speaker Control 

CORRECT AS is Tuned to Either 
REQUIRED Stop, Rotate it to 
Other Stop. If Radio 

Plays Replace De- 

fective Speaker. 


Disassemble Antenna 
and Check For Defective 
Insulators or Presence 
of Water and Moisture 
in Body Tube, Repair as 
Necessary. 


Popping Noise that [Increases 
As Engine Speed Accelerates 
and Varies with Engine Speed 


Run Engine at Medium Speed 
and Then Quickly Turn Ignition 
Switch to the Accessory Position 


POOR GROUND 


Check All Ground 
Connections 


Popping Noise Eliminated 
While Engine is Coasting 
To a Stop. 


Use a Test Antenna 
and Lead-In plugged 
into the Set With 
Test Antenna 
Head Outside Car 


Popping Noise Still Present 


Replace Capacitor Mounted on 
The Outside of the Ignition Coil 


adio Plays With 
Test Antenna 


Radio Does Not Play. 
Remove Radio For 
Servicing if it Does 
Not Play After All 
Tests Have Been Made. 


i 


All But 693 Styles 


693 Styles Only 


Check Ground Cable Between 
Transmission Housing and 
Dash, Generator Harness to 
Right Dust Shield and Radia- 
tor Cradle to Frame. Repair 
or Replace as Necessary. 


Use Original Antenna 
and Check Antenna 
Mast for Shorts 
to Ground while 
Wiggling Antenna. 


Check Two Ground Cables, One From 
Each Upper Suspension Arm, Two 
Ground Straps, One From Each Cylinder 
Head to Cow], and Ground Strap From 
Frame to Radiator Cradle, for Breaks 
and Proper Ground Contact. Repair 
as Necessary. 


Disassemble Antenna and Check 
For Defective Insulators or 
Presence of Water and Moisture 
In Body Tube. Repair as Nec- 
essary. If This Does Not Solve 
Problem, Replace Lead-In Cable 
on a Trial Basis. 


Popping noise 
still present 


Check to See That Terminals In Ig- 
nition Secondary Cables Make Good 
Contact with Spark Plug Terminals 
Check Ignition Cables, Correct 
Resistance is 2,000 to 6,000 OHMS 
Per Foot. See Secondary Efficiency 
Test, Section 6, Note 33. 
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RADIO NOISY (STATIC) 


Turn on Radio and 
Wiggle Antenna 


Lead, Listen for 
Speaker Static 


NO STATIC HEARD 


Remove Antenna 
Plug From Radio. 


Bump Radio with 
Heel of Hand, 


NO STATIC HEARD 


Start Engine, Turn On 
Automatic Climate 
Control or Heater and 


Slowly Accelerate 
Engine Speed, 


WHINING NOISE 


Turn Off 
Automatic Climate 


Control or 
Heater 


If Whining Noise is 
Eliminated Replace 
Blower Motor Capacitor 


If Whining Noise 
Increases As Engine 
is Accelerated Replace 
Regulator Capacitor 


Whining Noise 
Still Present 


Defective Capacitor In 
Generator End Frame 
Or a Defective Diode. 
Replace as Required. 


ACCESSORIES 


RADIO DIAGNOSIS CHART 


WEAK RADIO SIGNAL POOR TONE 


Turn Radio On And Check 


Turn On Radio - Adjust For High Volume 
And Maximum Bass. Rotate Speaker Control 
First to One Stop and Then the Other, 


Across Entire Band For 
Average Signal Strength, 


Poor Tone at One Speaker 
Or Set of Speakers While 
Tone at Other Speaker or 
Set of Speakers is Good. 


Poor Tone At 
All Speakers , 


Radio Seems to Pull Radio Picks Up Only 
In All Stations With Strong Local Stations 
Adequate Volume. 


Perform Antenna 
Trimmer Adjust- 


On Weak Signal Extend 
Antenna On AM Radios 
or Trim Radio on AM/ 
FM or AM/FM Stereo 
Radios, Note 3a. 


Adjust Antenna Height 
AM - Full Height 
FM - 30 Inches 


Stil Picks Up Only 
Strong Local Stations 
On AM-FM Radios, Ex- 


plain To Owner That 
the Dependable Range of 


ment, Note 3a. Check For Wire 
Against Speaker 
Cone. If Neces- 
sary, Reroute Wire 
Away From Cone. 


Poor Tone Still Present 


Check For a Rattling 
Speaker Cone or Rub- 
bing Voice Coil, Re- 
place Speaker if Either 
Condition is Found. 


Still Poor Tone 
At All Speakers 


Check Battery as 
Described in Sec- 
tion 12, Note 9, 


FM Transmission is a 
Radius of Approximately 
Twenty Miles. 


Check Condition of 
Battery as Described 
In Section 6, Note 9. 


Still Picks Up Only 
Strong Local Stations 


Still Picks Up Only Clean and Tighten 
Strong Local Stations Antenna Connections 
Check All Ground Still Picks Up Only 
Connectors Strong Local Stations 


Still Poor 
Tone At All 
Speakers 


Clean Mast and Base 
Or Replace as Required. 


Rotate Speaker Control 
To Either Stop, If Radio 
Picks Up Strong Signal 
On Either Speaker, Re- 
place Defective Speaker, 


Radio Still Picks Up 
Only Strong Stations. 


Remove Receiver 
For Servicing 


Use a Test Antenna and 
Lead-In Plugged into the 
Set With Test Antenna 
Held Outside Car, 


Engine Electrical Noise 
Heard. Operate Antenna 
Motor. If Motor is 
Noisy, Check Installation 


of Antenna Lead-In Cable 
Ferrule for Proper 


Installation. Disassemble Original 


Antenna and Check for 
Defective Inswators or 
Presence of Water and 
Moisture in Body Tube. 
lf This Does Not Solve 
Problem, Replace Lead-In 


Cable On a Trial Basis. 


Apply Brakes 
Still Picks Up Only 
Strong Local Stations 
Crackling Noise Heard STATIC HEARD 
As Car is in Motion 
And Disappears as Remove Receiver 
Brakes are Applied. For Servicing 


Owner Complaing of 
Static in Certain Lo- 


NO STATIC HEARD 


Install Static Collectors 


cations or While Tuned 
In Both Front Wheels = 


To Certain Stations. 


During FM or FM-Stereo 
Operation if Static is Ex- 
perienced Only On Certain 
Stations, While Operating 
Approximately 20 Miles 
From the Station, Explain 
to Owner That Noise 
Bursts May Occur or Ad- 
jacent Vehicles May Cause 
Interference While In This 
Fringe Area. Retune or 
Change to a Different 
Station if Reception is not 
Good, 


On AM Radios Only, If 
Static is Experienced In 
a Particular Location 
Only, Explain to Owner 
Possibility of Local In- 
terference from Thunder- 
storms, or by Mechanisms 
suchas Power Lines, 
Viaducts and Neon Lights. 
Also Advise of Possibility 
of Static if Tuned To a 
Weak Signal, 


If Condition Is Not 
Resolved the Receiver 
Unit and Audio 
Amplifier Unit Must Be 
Removed for Service 


15-13 


OWNER COMPLAINS 0 
POOR BALANCE ON 
STEREO RECEPTION 


Station May Not Be 
Transmitting Stereo 
Even Though the Stereo 
Lamp is Lit, An I~ 
luminated Lamp indi- 
cates that the Station 
is Capable of Trans- 
mitting Stereo and 
Station May or May 
Not Be Transmitting 
Stereo When Lamp is 
Lit. 


Owner Still Complains 
of Poor Balance 
Stereo Reception 


Explain and Demon- 
strate that Some 
Stereo Transmission 
is Purposely Bal- 
anced to Provide 
More Strength in One 
Set of Speakers Than 
the Other For A 
Short Time. 


Owner Still Complains 
of Poor Balance on 
Stereo Reception 


Balance May Be 
Adjusted to Individual 
Owner Perference, 
Note 30, 
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GENERAL DESCRIPTION 


CRUISE CONTROL 


The automatic lock-in Cruise Control is a 
driver-operated speed regulating device that may 
be used either as a speed reminder or as an 
automatic speed control for any car speed be- 
tween 25 mph and 85 mph. It is available as 
optional equipment on all 1967 Cadillac cars. 


The major components of the automatic lock-in 
Cruise Control are: the power unit, mounted on 
the left front fender dustshield on all but 693 
series; and the selector control assembly, lo- 
cated on the left side of instrument panel bezel. 
On 693 styles the power unit is mounted on a 
bracket at the rear of the engine. 


The power unit is driven by a flexible drive 
cable from the transmission, Fig, 15-8. The 
drive cable also drives the speedometer cable 
that runs from the power unit to the speedometer. 
The selector control assembly is connected to the 
power unit by means of a bowden cable, Mechan- 
ical linkage connects the power unit to the accel- 
erator and carburetor throttle rod. 


The selector control assembly is shown in Fig. 
15-9. Speed settings are secured by use of a 
calibrated thumb wheel, The selector dial is 
numbered with speed markings from 30 mph to 
80 mph, and increments of 5 mph from 25 mph to 
85 mph, An arrow on the selector control assem- 
bly indicates the speed on the selector dial for 
which the unit is set when in the ON or AUTO 
position, The numbers on the dial are illuminated 
whenever the parking lights or headlights are lit. 


Selector Z 
Control 


Power Unit To 
Speedometer Cable 
Control Cable To -“ 
Cruise Control Rod Printed 
, Circuit 
Power Unit 


Switch 


Car 


Harness 


Cruise 
Control 
Switch 


Power Unit To 
Transmission Cable 


Power Unit 
Wiring Harness 


Fig. 15-8 Cruise Control! Installation 


The switch lever located on the right side of the 
selector dial turns the unit off and on, and acti- 
vates the unit for automatic control. The switch 
lever is in the OFF position when rotated rear- 
ward against its stop; ON position when the lever 
is at the top just at the point where spring tension 
is felt; and AUTO position when rotated forward 
to the limit of its travel against spring tension, 


A green indicator light, located in the top left 
corner of the instrument panel cluster and marked 
CRUISE glows whenever the unit is set for auto- 
matic control, 


When the switch lever is in the OFF position, 
the unit has no effect at any car speed. Once the 
switch lever has been moved to the ON position, 
the unit is on and accelerator back pressure will 
be felt as a warning at the speed for which the 
selector dial is set. Moving the switch lever 
momentarily to the AUTO position activates an 
automatic relay switch in the power unit and the 
green indicator light in the instrument panel will 
glow, indicating the unit is set for automatic 
control, The switch, which is spring loaded, will 
return to the ON position. Once the unit is set for 
automatic control the unit will lock-in automati- 
cally whenever back pressure is felt on the ac- 
celerator pedal at the selected speed. 


A reversible electric motor in the power unit 
actuates the mechanical linkage between the power 
unit and the carburetor. Motor feed points for 
forward and reverse energizing of the motor are 
closed and opened by a governor, under control of 
a governor spring that is compressed or relaxed 
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Fig. 15-9 Selector Control Assembly 
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to calibrated positions, corresponding to selected 
speeds, by the bowden cable leading to the selec- 
tor control. The complete electrical circuit for 
the Cruise Control is shown in Fig, 15-10, 


Speed Reminder Operation 


Move the switch lever to ‘‘ON’’ top position just 
to the point where spring tension is felt and ro- 
tate the selector dial to the desired speed setting, 
with speed setting lined up with arrow on selector 
control assembly. The Cruise Control will then 
function as a speed reminder by exerting back 
pressure on the accelerator pedal whenever the 
speed setting is reached. The unit will function in 
the same way whenever the speed setting is 
changed, 


Cruise Control does not interfere with normal 
acceleration up to the selected speed setting, 
Further acceleration may be obtained above that 
speed by pressing the accelerator pedal past the 
warning back pressure position, 


Automatic Speed Control Operation 


For automatic speed control, move switch lever 
forward momentarily past spring tension to its 
stop, which is the AUTO position, Green indicator 
light marked ‘‘CRUISE’’ in the instrument panel 
will glow, Then rotate selector dial to the desired 
speed setting, The unit is now set for automatic 


pressure is felt on the accelerator at the selected 
speed, The car will now maintain the selected 


speed automatically and the driver may remove 
his foot from the accelerator pedal if desired. 
Selected speed will be maintained regardless of 
road terrain, within limits of engine performance. 


When the unit is in automatic control, car speed 
can be changed by slowly rotating the selector 
dial forward to increase speed or rearward to 
decrease speed, Also, car speed can be increased 
at any time by pushing the accelerator pedal 
through the back pressure. When the accelerator 
is released, the car will return automatically to 
the selected speed, 


CAUTION: When using selector dial to in- 
crease car speed during automatic control, 
always rotate dial slowly, to prevent sudden 
acceleration. 


Automatic control is disengaged when the brake 
pedal is depressed, It can be re-engaged by 
simply accelerating until back pressure is felt, 
It is not necessary to push switch lever to AUTO 
position to re-engage automatic control, The 
AUTO setting can be cancelled by moving the 
switch lever to the OFF position, without touching 
the speed setting, This will unlock the unit and 
cancel speed reminder and automatic control. 


Turning the ignition switch off will cancel 
all Cruise Control functions by stopping current 
flow at the ignition switch, 


Turning the ignition switch off with engine 
running and unit in automatic control should never 
be done except in emergency conditions as turning 
the ignition switch off at 25 mph, the minimum 
Cruise Control setting, may cause permanent 
engine damage, 


SERVICE INFORMATION 


15. Cruise Control Preliminary Checks 


It is not always necessary to remove and dis- 
assemble the power unit in cases of an inoperative 
Cruise Control. The following checks should be 
performed as part of your diagnosis to determine 
the cause and correction of the Cruise Control 
trouble and to eliminate unnecessary service work 
on the power unit. 


1. Turn ignition switch on, Do not start engine, 


2. Push slide switch to AUTO position. Green 
“‘Cruise’’ light (automatic indicator light) in in- 
strument panel should light and stay lit after 
lever returns to ON (center position). If bulb does 
not light, check condition of instrument fuse in 
fuse panel, 


3. Disconnect multiple connector at Cruise 
Control power unit. 


4, Push switch lever to OFF position, 


5. Ground one test lamp lead to terminal No. 1, 
Fig. 15-11. Lamp should light. If it does not 
light, wiring in selector control assembly or 
assembly is defective, 


6. Ground one test lamp lead and touch other 
lead to terminal No, 2, Fig. 15-11, and push 
switch lever to ON (center) position. If lamp 
fails to light, check for defective wiring in selec- 
tor control assembly. 


7. Ground one test lamp lead and touch other 
lead to terminal No, 3, Fig. 15-11. Push switch 
lever to AUTO position and allow switch to come 
back to ON position. Test lamp and green indi- 
cator light should light when slide switch reaches 
AUTO position and then go out when slide switch 
returns to ON position. If test lamp fails to oper- 
ate as described above, check for defective wiring 
in selector control assembly. Checks for indi- 
cator light will be covered later. 
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NO. 4 PINK Boa 


NO. 2 (ORANGE 


Fig. 15-11 Preliminary Electrical Checks 


8. Ground one test lamp lead and touch other 
lead to terminal No, 4, Fig. 15-11. Push switch 
lever to AUTO position and manually hold switch 
lever in AUTO position, Depress brake pedal. 
Test lamp should go out and then come on when 
brake pedal is released, If lamp fails to operate 
as described above, check for improperly adjusted 
Cruise Control switch (see Note 20) or defective 
wiring in selector control assembly. Allow switch 
lever to return to ON position. 


9. Connect multiple connector to power unit. 


10. Ground one test lamp lead and touch other 
lead to terminal No. 3 (white with black stripe 
wire) at power unit, Push switch lever to AUTO 
position and allow switch to come back to ON 
position. Test lamp should light when switch lever 
reaches AUTO position, and remain lit when slide 
switch returns to ON position. If test lamp fails 
to operate as described above, check for loose 
connections at relay switch or a defective relay 
switch. 


11, Remove test lamp and turn ignition switch 
off. 


12, Remove four screws securing power unit 
cover to power unit and remove cover. 


13. Turn ignition switch on and momentarily 
move slide switch to AUTO position to set unit 
for automatic control, Do not start engine. 


14, Move locking arm against magnet and move 
contact arm against motor feed point on locking 
arm side of magnet. Unit should lock-in when 
throttle switch closes and magnet is moved to 
low speed position. Move slide switch to OFF 
position. Unit should disengage and magnet will 
move to wide open throttle position, opening the 
throttle switch, 


15. If unit fails to operate as described above 
in step 14, check for improperly adjusted throttle 
switch points, defective wiring in magnet coil 
circuit, or a defective magnet coil. 


16. Turn ignition switch off and move slide 
Switch to OFF position. 


17, Install cover on power unit and secure with 
four screws, 


18. If green indicator light fails to glow when 
switch lever is moved to AUTO position, perform 
the following checks; 


a. Check condition of indicator bulb as de- 
scribed in Section 12, Note 17, part a. 


b, Check condition of Cruise Control automatic 
indicator light feed circuit as described in Section 
12, Note 17, part b. 


c, Check printed circuit as outlined in Section 
12, Note 17, part e, 


d. Check selector control assembly to see that 
a good contact is made at the ON terminal when 
switch lever is returning from AUTO to the ON 
(center) position. 

19, If the above electrical checks fail to correct 
the Cruise Control trouble, check the following 
adjustments before removing the power unit for 
service work, 

a. Selector dial adjustment, Note 16. 

b. Selector control cable check, Note 17. 

c, Accelerator linkage adjustment, Note 18. 


d. Motor feed points adjustment, Note 21. 


e, Limit switch and throttle switch points ad- 
justment, Note 22, 


16. Selector Dial Adjustment 


1, Rotate selector dial forward to high speed 
position against its stop. 


2. Push switch lever to ON position, 


3. Operate car at a steady speed of 50 mph, as 
indicated on speedometer, 


CAUTION: This adjustment must be per- 
formed on highway. Do not perform on hoist or 
jack stands in shop area. 


4, Rotate selector dial rearward until back 
pressure is felt on accelerator pedal, then lock 
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in Cruise Control by momentarily pushing switch 
lever to AUTO position, 


5. With car speed at 50 mph, as indicated on 
speedometer, the numeral 50 on selector dial 
should be lined up with arrow on selector control 
assembly. Observe reading on dial, then move 
switch lever knob to OFF position. Do not rotate 
selector dial. 


6. If reading on selector dial agrees with read- 
ing on speedometer, selector dial is properly 
adjusted. 


7. If readings do not agree, adjust selector 
dial as follows: 


a. With switch lever in OFF position, rotate 
selector dial either forward (if dial reading is on 
the low side) or rearward (if dial reading is on the 
high side) against its stop. Then rotate dial by 
hand beyond its stop the necessary amount of 
travel as observed in step 5 to correct the selec- 
tor dial setting. 


b. Repeat adjustment procedure until read- 
ing on selector dial agrees with reading on 
speedometer. 


17. Control Cable Check 


1, Release retainer spring from dustshield by 
rotating 90 degrees and slide it back on control 
cable, Pull control cable to release from adjust- 
able coupling. 


2. Rotate selector dial to low speed position 
until it is positioned against its stop, but do not 
force beyond its stop. 


CONTROL CABLE GAGE J-22650 
NO. 3 SLOT 


Fig. 15-12 Control Cable Check (All Except 693 Styles) 


3, Position control cable in identical position as 
that shown in Fig. 15-12 on all but 693 style or 
Fig. 15-13 on 693 style, using No, 3 slot of 
Control Cable Gage, J-22650, End of hook should 
just touch stop on gage and legs of gage should 
bottom on ferrule. If adjustment is more than 
.005"' off, adjust control cable as described in 
Note 18, 


NOTE: Control cable must be positioned as 
illustrated, otherwise check will not be accurate 
as the relationship of the inner cable to the 
outer cable varies according to control cable 
location, 


4, Rotate speed selector to high speed setting 
and install cable into dust shield until ferrule 
stops against dustshield, Hold in this position and 
rotate retainer spring on dust shield until it is 
positioned into slots, 


5. Rotate selector dial to low speed stop to 
secure control cable into adjustable coupling. 


CAUTION: This step must be performed or 
unit will control in ‘‘ON’’ position or lock-in 
in ‘‘AUTO”’ position at low speed regardless of 
selected setting, 


18. Control Cable Adjustment 


NOTE: The control cable is pre-set at the 
factory and normally should not require adjust- 
ment unless a new cable is installed. This 
adjustment must be performed off car. First 
check control cable as described in Note 17 and, 
if necessary, adjust as follows: 


CONTROL CABLE GAGE J-22650 
(NO. 3 SLOT) 


Fig. 15-13 Controi Cable Check (693 Styles) 
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Fig. 15-21 Power Unit Disassembled 
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Fig. 15-22 Power Unit 


8. Remove two screws securing pintle bearing 
block to housing and remove pintle bearing block. 
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9, Remove two screws holding pintle support to 
housing, 


10, Swing assembly counterclockwise, as viewed 
from motor side, and free pin of contact arm 
actuator from contact arm. 


1l, Disconnect red, black, black with yellow 
stripe and yellow wires from terminal board and 
remove assembly, Fig. 15-22. 


b. Magnet Assembly Disassembly 


NOTE: See Fig. 15-23 when performing 
steps 1 - 5. 


1. Disconnect green wire at lower outboard 
terminal of auto relay switch (capacitor side) and 
at pintle support. 


2, Disconnect gray wire from terminal on con- 
tact arm and at upper outboard terminal of auto 
relay switch (capacitor side) and remove wire. 


3, Disconnect black wire at upper inboard ter- 
minal of auto relay switch (capacitor side) and 
remove from lower slot on pintle bracket. Cut 


BLACK WITH BLACK 
YELLOW STRIPE 


BLACK WITH 
WHITE STRIPE 


BLACK WITH WHITE STRIPE 


BLACK 
BLACK RED = WITH 
WHITE 
YELLOW STRIPE § GRAY GREEN 


BLACK WITH YELLOW STRIPE 


BLACK WITH YELLOW STRIPE 


BLACK WITH YELLOW STRIPE 


Fig. 15-23 Magnet Assembly 
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plastic harness strap at pintle support. Remove 
black wire. 


4. Disconnect red wire from inboard terminal 
of auto relay switch (magnet side) and at open 
throttle motor feed point and remove wire. 


5. Disconnect black with white stripe wire at 
outboard terminal of auto relay switch (magnet 
side) and at holding switch, 


6. Remove screw securing auto relay switch to 
magnet assembly and slide auto relay switch from 
pintle bracket. 


7. Remove small snap ring from end of pintle 
shaft. 


8. Remove larger snap ring from pintle shaft, 


9, Mount magnet assembly in a vise. Position 
exterior arm on pintle shaft and take up torsion 
spring tension, Fig. 15-24. Hold in this position 
and loosen screw at locking arm until screw 
clears pintle shaft pawl. Slowly release and then 
remove exterior arm. 


10, Loosen set screw on pintle shaft pawl with 
an Allen wrench. 


11, Remove pintle shaft from magnet assembly, 
and catch contact arm. Remove pintle support, 


12, Remove pintle bearing and torsion spring 
from magnet assembly. 


13. Remove pintle shaft pawl and locking arm 
from magnet assembly, 
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Fig. 15-24 Paw! to Screw Engagement 


c. Magnet Assembly Assembly 


1, Position locking arm on pintle bracket and 
insert pintle shaft pawl so that set screw in pawl 
is visible. Position torsion spring and pintle 
bearing, Fig. 15-25. 


2. Install pintle support on pintle shaft pawl, 
Fig, 15-25. 


3. Position contact arm between points and in- 
sert pintle shaft into assembly, 


4. Install large snap ring on inner groove of 
pintle shaft between contact arm and pintle shaft 
pawl, 


5. Install small snap ring on end of pintle shaft, 


6. Push contact arm side of pintle shaft toward 
magnet assembly and tighten set screw with an 
Allen wrench, 


7, Mount magnet assembly in a vise. Position 
exterior arm on pintle shaft and rotate exterior 
arm clockwise until screw in locking arm can 
engage notch in pintle shaft pawl, Tightén screw, 
Fig, 15-24, 


8. Slide auto relay switch on magnet assembly 
and secure with one screw. 


NOTE: See Fig. 15-23 when performing 
steps 9-14, Wires must be routed exactly as 
illustrated. 


9. Connect black with white stripe single lead 
at outboard terminal of auto relay switch (magnet 
side) and double lead at holding switch, 
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Fig, 15-25 Assembling Magnet Assembly 
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10, Connect long single lead red wire at in- 
board terminal of auto relay switch (magnet side) 
and connect double lead at open throttle motor 
feed point so that red wire is routed between 
pintle support and open throttle motor feed point. 


11. Connect black wire at upper inboard termi- 
nal of auto relay switch (capacitor side) and 
position wire in lower slot on pintle bracket. 


12, Position black with yellow stripe wire under 
red wire terminal connector, Secure black with 
yellow stripe, yellow and black wires at pintle 
support with new plastic harness strap. Position 
wires so there is approximately 2-1/8" extending 
from strap. Cut off excess strap, 


13. Connect gray wire at terminal on contact 
arm and at upper outboard terminal of auto relay 
switch (capacitor side), 


14. Route green wire from holding switch over 
red wire and black with yellow stripe, yellow and 
black wires and position in center slot of pintle 
bracket, Then route green wire over black wire 
and connect double lead to lower outboard termi- 
nal of auto relay switch (capacitor side) and 
single lead to pintle support. 


d. Magnet Assembly Installation 


1. Position compressor rod helper spring with 
shorter end positioned against tang of pintle 


support. 


2. Install magnet assembly into housing, en- 
gaging pin of contact arm actuator with hole in 
contact arm, Align bracket tangs on bottom of 
magnet assembly with grooves in drive screw nut. 
Tang on pintle support must engage notch in com- 
pressor rod bearing and long end of compressor 
rod helper spring should be able to be pulled 
upward, 


3. Install pintle bearing block and secure with 
two screws. 


4, Install two screws that secure pintle support 
to housing. 


5. Using a pair of needle nose pliers, hook 
compressor rod helper spring under tab on plastic 
compressor rod cap. 


6. Install exterior arm so that when on pintle 
shaft, the hole in the exterior arm can be aligned 
with hole in housing, Secure with starwasher and 
nut. 


7. Connect black motor wire at close throttle 
motor feed point routing under black wire at 
relay and gray wire at contact arm, Fig. 15-22. 


8. Connect red motor wire at lower inboard 
terminal of auto relay switch (capacitor side), 
Fig, 15-22. 


9. Connect red, black, black with yellow stripe 
and yellow wires at terminal board, Fig. 15-22, 
routing red wire under helper spring, 


10, Perform limit switch and throttle switch 
points adjustment as outlined in Note 22. 


11. Perform motor feed points adjustment as 
outlined in Note 21. 


e. Motor Removal 


1. Remove three screws that secure cover to 
housing and remove cover. 


2. Disconnect red motor wire at lower inboard 
terminal of auto relay switch (capacitor side), 
Fig, 15-22. 


3, Disconnect black motor wire at close throttle 
motor feed point and free wire, Fig. 15-22. 


4, Remove two screws that secure motor to 
housing and remove motor, 


f. Motor Installation 


1. Position motor on housing and secure with 
two screws guiding red and black wires through 
housing. Make certain that bracket tangs on 
bottom of magnet assembly align with grooves in 
drive screw nut and drive shaft screw aligns with 
hole in adjusting screw and hole in motor, 


NOTE: Be careful not to lose adjusting 
screw insert. 


2. Check drive screw to see if it will turn, If 
not, adjust as described in step 3. 


3. Turn adjusting screw until it is tight. Do 
not force, Then back off screw 1/4 turn, 


NOTE: Do nct remove adjusting screw as a 
normal service procedure. Repeated removal 
and installation of adjusting screw will ruin 
threads, Remove it only if it is to be replaced. 
A slight adjustment is all that is needed. 


4. Connect black motor feed wire at close 
throttle motor feed point, routing under black wire 
at relay and gray wire at contact arm, Fig. 15-22. 


5. Connect red motor feed wire at lower in- 
board terminal of auto relay switch (capacitor 
side), Fig. 15-22. 


6. Install cover on housing and secure with 
three screws. 
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g. Drive Screw Assembly Removal 


1, Remove three screws that secure cover to 
housing and remove cover, 


2. Disconnect red motor wire at lower inboard 
terminal of auto relay switch (capacitor side), 
Fig. 15-22. 


3. Disconnect black motor wire at close throttle 
motor feed point and free wire, Fig. 15-22. 


4, Remove two screws that secure motor to 
housing and remove motor, 


5. Remove drive screw assembly by tilting up- 
ward and removing from housing. 


h. Drive Screw Assembly Installation 


1, Lubricate drive screw assembly sparingly 
with cam and bearing lubricant. 


2, Install drive screw in housing. Tilt screw 
upward at motor end and install so that bracket 
tangs on bottom of magnet assembly align with 
grooves in drive screw nut. Align drive shaft 
screw with hole in adjusting screw and hole in 
motor, Install two screws that secure motor to 
housing, guiding red and black wires through 
housing. 


NOTE: Be careful not to lose adjusting 
screw insert. 


3. Check drive screw to see if it will turn. If 
not, adjust as described in step 4, 


4. Turn adjusting screw until it is tight. Do not 
force, Then back off screw 1/4 turn, 


NOTE: Do not remove adjusting screw asa 
normal service procedure, Repeated removal 
and installation of adjusting screw will ruin 
threads. Remove it only if it is to be replaced. 
A slight adjustment is all that is needed, 


5. Connect black motor feed wire at close 
throttle motor feed point routing under black wire 
at relay and gray wire at contact arm, Fig. 15-22. 


6. Connect red motor feed wire at lower in- 
board terminal of auto relay switch (capacitor 
side), Fig. 15-22. 


7. Install cover on housing and secure with 
three screws, 


i. Governor Assembly, Removal, Disassembly and 
Speedometer Gear Removal 


1. Remove three screws that secure cover to 
housing and remove cover. 


2, Using a 12-volt power source, attach nega- 
tive lead to housing. Manually move center con- 
tact arm to close throttle position and touch 
positive lead to terminal number 2 on terminal 
board. 


NOTE: Terminal board is numbered on in- 
side with respective terminal numbers, 


3. Remove screw and flatwasher securing gov- 
ernor shaft bearing and remove bearing, 


4, Disconnect pin on contact arm actuator from 
contact arm by inserting a screwdriver and care- 
fully prying free. 


5. Turn governor weights so they are parallel 
with sides of housing, Push weights toward gov- 
ernor spring until gear end of governor drive 
shaft and gear is free of governor shaft bushing. 


6. Raise governor weights and pull governor 
assembly from housing, 


NOTE: Do not lose two spacers and thrust 
bearing from gear end of governor drive shaft 
and gear, 


7, Remove two spacers and thrust bearing. 


8. Remove governor spring from governor 
drive shaft and gear. 


NOTE: Do not stretch or damage spring. 


9. Remove contact arm actuator from governor 
drive shaft and gear, 


10. Remove snap ring, spacer and wave washer 
and governor weights from governor drive shaft 
and gear. 


ll. Drive out retaining pin from inside of 
housing and remove speedometer gear. 


NOTE: Same pin will be used upon in- 
stallation. 


j- Speedometer Gear Installation, Governor 
Assembly and installation 


1. Lubricate speedometer gear with cam and 
bearing lubricant, and install speedometer gear in 
speedometer gear bushing. Retain by driving in 
speedometer retainer pin from outside of housing. 


2. Slide governor weights, wave washer, spacer 
on governor drive shaft and gear and secure with 
snap ring. 


3. Install contact arm actuator and governor 
spring on governor drive shaft and gear. 


a 
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NOTE: Governor spring must be installed 
so that wide coil spacing is toward contact 
arm actuator. 


4. Install spacer, thrust bearing and second 
spacer on gear end of governor drive shaft and 
gear. 


5. With governor weights parallel with sides of 
housing, install governor assembly into housing 
by inserting spring end of governor drive shaft 
and gear into compressor rod plastic cap and 
hole in housing. Then install gear end of governor 
drive shaft and gear into governor shaft bushing, 
engaging speedometer gear. 


6. Insert pin on contact arm actuator into hole 
in contact arm by prying against contact arm with 
a screwdriver. 


7. Install governor shaft bearing and secure 
with flatwasher and screw. Flatwasher must not 
ride on center ridge of bearing. 


8. Perform motor feed points adjustment as 
outlined in Note 21. 


k. Compressor Rod and Dust Shield Removal 


1, Remove three screws that secure cover to 
housing and remove cover, 


2. Using a 12-volt power source, attach nega- 
tive lead to housing. Manually move center con- 
tact arm to close throttle position and touch 
positive lead to terminal number 2 on terminal 
board, 


NOTE: Terminal board is numbered on in- 
side with respective terminal numbers. 


3. Remove screw and flatwasher securing gov- 
ernor shaft bearing and remove bearing. 


4. Disconnect pin on contact arm actuator from 
contact arm by inserting a screwdriver and care- 
fully prying free. 


5. Turn governor weights so they are parallel 
with sides of housing, Push weights toward gov- 
ernor spring until gear end of governor drive 
shaft and gear is free of governor shaft bushing. 


6. Raise governor weights and pull governor 
assembly from housing. 


NOTE: Do not lose two spacers and thrust 
bearing from gear end of governor drive shaft 
and gear. 


7. Remove compressor rod helper spring, 


8. Pull up compressor rod against its stop and 


Fig. 15-26 Compressor Rod Adjustment 


measure gap between compressor rod plastic cap 
and housing using a feeler gage. Record measure- 
ment, Fig. 15-26, 


NOTE; This measurement is necessary for 
installation purposes. 


9, Push compressor rod down and remove ad- 
justable coupling with a screwdriver. 


10. Remove two screws that secure dust shield 
to housing and remove dust shield and felt dust 
seal, 


11. Loosen two screws that secure pintle bear- 
ing block to housing and two screws that secure 
pintle support to housing enough to free com- 
pressor rod bearing. 


12. Remove compressor rod assembly from 
housing and slide off compressor rod bearing, 
Fig, 15-27. 


1. Compressor Rod and Dust Shield Installation 


1. Lubricate compressor rod with cam and 
bearing lubricant and slide compressor rod bear- 
ing on compressor rod with notch on inboard side, 
Fig. 15-27. 


2. Install compressor rod in housing so that 
notch in compressor rod bearing is under tang on 
pintle support. Tighten two screws that secure 
pintle support to housing. 


3. Tighten two screws that secure pintle bear- 
ing block to housing. 


4, Position compressor rod in housing so that 
a portion of rod extends from housing. Install 
dust seal on rod so that square hole in dust seal 
aligns with square compressor rod, and position 
dust seal in housing. 
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COMPRESSOR ROD 


COMPRESSOR ROD BEARING 


Fig. 15-27 Compressor Rod to Bearing Alignment 
5. With dust seal correctly positioned, install 
dust shield with two screws. 


6. Insert adjustable coupling into dust shield 
and screw onto compressor rod, 


7, Using a feeler gage, position compressor 
rod plastic cap with same gap between housing 


and cap as during removal and screw adjustable 
coupling on rod until same gap is obtained, Fig. 
15-26, 


8, Install compressor rod helper spring with 
shorter end against tang on pintle support and 
hook longer end under tab on plastic compressor 
rod cap. 


9. With governor weights parallel with sides of 
housing, install governor assembly into housing 
by inserting spring end of governor drive shaft 
and gear into compressor rod plastic cap and 
hole in housing. Then install gear end of governor 
drive shaft and gear into governor shaft bushing 
engaging speedometer gear. 


10, Insert pin on contact arm actuator into hole 
in contact arm by prying against contact arm with 
a screwdriver, 


11. Install governor shaft bearing and secure 
with flatwasher and screw. Flatwasher must not 
ride on center ridge of bearing. 


12. Perform motor feed points adjustment as 
outlined in Note 21, 


13, Perform limit and throttle switch points 
adjustment as described in Note 22. 


CONTROL CABLE GAGE J-22650 


Fig. 15-28 Special Too! - Cruise Control 
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CRUISE CONTROL DIAGNOSIS CHART 


CONDITION CAUSE REMEDY 


Cables bent or kinked. Straighten or replace cables. 
See Note 25. 


Speedometer noise 


Lack of cable lubrication. Lubricate, 


Noisy speedometer head 
assembly. 


Repair. 


Short or ground in wiring Perform electrical checks. |! 
circuit, See Note 15, H 


Blowing fuses 


Defective motor. Check operation of motor. See 
| | Notes 23 and 24, 


Locked drive screw. 


Check drive screw for binding, 
See Note 23, 


No Cruise Control response Accelerator linkage broken or 


disconnected. 


Connect or replace linkage and 
adjust, see Note 19, 


Drive cables broken or dis- Connect or replace cables, See 
connected. Note 25, 


Perform electrical checks, See 
Note 15, 


Blown fuse. 


Perform electrical checks. See 
Note 15, 


Loose connections or broken 
wires (internal or external). 


No Automatic Control when 
unit is set for automatic lock- 
in 


Driver riding the brake pedal 
or driver does not accelerate 
to selected speed. 


Instruct owner. 


No current at #2 terminal. Perform electrical checks. See 
Note 15, 


Improper throttle switch Adjust limit and throttle 
adjustment. switch. See Note 22, 


Improper Cruise Control 
switch adjustment, 


Adjust Cruise Control switch. 
See Note 20. 


Blown fuse. 


Constant pressure on acceler- 
ator pedal regardless of dial 
setting. 


Perform electrical checks, See 
Note 15. 


Perform electrical checks. See 
Note 15. 


No current at #1 terminal. 


Control cable improperly 
adjusted. 


Adjust control cable, See Note 
18, 


Control cable defective. Replace selector control cable. 
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CRUISE CONTROL DIAGNOSIS CHART (Cont’d.) 


CONDITION 


Constant pressure on acceler- 
ator pedal regardless of dial 
setting. (Cont’d.) 


Automatic control engages at 
selected speed without unit set 
for automatic lock-in. 


Automatic control remains en- 
gaged when brake pedal is 
depressed. 


Unit remains operative in the 
“OFF’’ position, 


Pulsating accelerator pedal. 


Carburetor does not return to 
normal idle, 


Unit does not control at select- 
ed speed. 


Unit controls in ‘‘ON’’ position 
or locks in ‘‘AUTO’’ position 
at low speed regardless of 
selected setting. 


Inoperative motor or locked 
drive screw. 


Improper limit switch 


adjustment. 


Shorted automatic relay switch 
(green indicator light on in- 
strument panel will be on). 


Improper Cruise Control 
switch adjustment or defective 
switch. 


Limit switch not 
adjusted, 


properly 


Speedometer cable or drive 
cable kinked or lack of 
lubrication, 


Improper accelerator linkage 
adjustment. 


Improper motor feed points 
adjustment. 


Improper carburetor or accel- 
erator linkage adjustment, 


Weak or disconnected throttle 
return spring. 


Improper control cable 


adjustment. 
Improper selector dial 
adjustment. 


Improper accelerator linkage 


adjustment, 


Control cable not secured to 
adjustable coupling. 


Check operation of motor 
and/or drive screw. See Note 
23. 


Adjust limit switch and throttle 
switch, See Note 22, 


Perform electrical checks, See 
Note 15. 


Adjust Cruise Control switch, 
See Note 20, 


Adjust limit switch and throttle 
switch, See Note 22, 


Lubricate or replace cables if 
necessary. See Note 25. 


Adjust accelerator linkage. See 
Note 19, 
Adjust motor feed points. See 


Note 21. 


Adjust throttle control rod and 
accelerator linkage. See Note 
19, 


Connect or replace spring. 


Adjust control cable. See Note 
18. : 


Adjust selector dial, See Note 
16, 


Adjust accelerator 
See Note 19, 


linkage. 


Rotate selector dial to low 
speed stop to secure. 
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CRUISE CONTROL DIAGNOSIS CHART (Cont’d.) 


CONDITION CAUSE REMEDY 


Speedometer does not register. Speedometer drive gear in 
transmission defective. 


Replace gear, 


Broken drive cable from trans- 
mission to power unit. 


Replace driven cable. 


Damaged drive gear or nylon 
gear in power unit, 


Replace nylon gear or drive 
shaft and gear assembly. 


Broken speedometer cable. Replace speedometer cable. 
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GENERAL DESCRIPTION 
GUIDE-MATIC 


The Guide-Matic is a transistorized electronic 
device that automatically controls the upper and 
lower beams of the car headlights in response to 
light from an approaching car. It is available as 
optional equipment on all 1967 Cadillac cars, 


The Guide-Matic consists of five major com- 
ponents: a photo-amplifier unit, a power relay, 
a foot switch, a sensitivity control, and an inter- 
connecting wire harness, Fig. 15-29, 


The photo-amplifier unit combines a light sens- 
ing optical device and electronic amplifier into 
one unit with sufficient power to operate a power 
relay for switching headlight beams, 


PHOTO-AMPLIFIER UNIT 


PASSES UNDER 


THIS 


PROJECTION 


ON BOTH 


GROUND |SERIAL NO. 


667 -000001 


VIOLET 
(PURPLE) 


LIGHT BLUE 


FOOT SWITCH 


LIGHT SWITCH 
CONTROL 


The unit is mounted on the left front side of the 
radiator cradle assembly on all but the Fleetwood 
Eldorado, On these cars the unit is mounted below 
the tie bar just to the left of center of the car. 


Light from approaching headlights is picked up 
by the lens, A level assembly for use in setting 
correct vertical aim is attached as part of the 
unit. A serial number label is attached to the 
underside of the unit, The unit is adjusted for 
sensitivity at the factory and then completely 
sealed by filling the interior of the metal case 
with a moistureproof epoxy material. The epoxy 
forms a capsule around all the interior parts and 
prohibits access to factory sensitivity adjust- 
ments or other interior parts. If a failure occurs, 
service by replacement. 


AIMING POWER RELAY 


LEVEL 
AIM PIVOT 


Fig. 15-29 Guide~Matic Components 


acacia 
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AUTO \DIMMING 


Fig. 15-30 Sensitivity Control Ring 


The power relay switches the headlight beams 
in response to the signal from the photo-amplifier 
unit. It is mounted on the dash insulator just to 
the right of the parking brake assembly. 


The foot switch is a special dimmer-override 
type that provides either ‘‘automatic’”’ or ‘‘lower 
beam”’ control of the headlights. It also contains 
an override section for obtaining an overriding 
high beam when in ‘‘automatic’’ low beam posi- 
tion, if required. 


The override section functions as follows: with 
the foot switch in ‘‘Automatic’’ position, a slight 
downward pressure on top of the switch provides 
upper beam regardless of the amount of light on 
the photo-amplifier unit. This arrangement per- 
mits signaling an approaching driver if he fails 
to switch to lower beam and also provides a 
simple test for finding ‘‘automatic’’ position of 
the foot switch, 


The sensitivity control ring (driver control), 
Fig. 15-30, is located directly behind and is con- 
centric with the headlight switch knob. This gives 
the car driver a limited range of control over 
Dim and Hold sensitivity. Centering the control 
ring pointer between the words Off and Far pro- 
vides normal sensitivity. 


Rotating the ring pointer clockwise toward the 
word Far increases sensitivity and headlights will 
switch to lower beam when an approaching car is 
farther away. Rotating the ring pointer counter- 
clockwise toward the word Off decreases sensi- 
tivity, thus allowing an approaching car to come 
nearer before switching occurs. For additional 
function of the control ring, see Operation — 
Manual, 


Operation—Automatic 


When the light from an approaching car’s head- 
lights strikes the photo-amplifier unit, the lens 
focuses it onto the light sensitive surface of a 
photocell. When the light on the photocell reaches 
a predetermined level, the amplifier section 
triggers (pulls on) the power relay, causing it to 
switch (Dim) the headlights from upper beam to 
lower beam. If the approaching car’s headlights 
are then switched to lower beam, the amount of 
light striking the photo-amplifier unit is reduced. 
However, the Guide-Matic is designed to ‘‘hold’’ 
the headlights on lower beam with this reduction, 


If driver desires his lights to switch when 
approaching car is farther away or nearer he may 
adjust the driver control pointer to suit hisdesire. 
Also if approaching driver fails to dim, he may 
signal him by momentarily ‘‘overriding’’ his 
headlights back to upper beam by putting a slight 
downward pressure on top of the foot switch. When 
he removes the pressure his headlights will re- 
vert to lower beam if sufficient light ahead 
remains, 


When the approaching car passes and its lights 
no longer reach the photo-amplifier unit, the 
amplifier removes the signal from the power 
relay causing it to ‘“‘drop out’ and switch the 
headlights back to upper beam. 


Operation—Manual 


The Guide-Matic unit can be switched to manual 
operation by rotating the driver control ring 
counterclockwise until pointer is in Off position 
as indicated on the left side of the lens. In this 
position the photocell is desensitized to the point 
where the unit will provide only upper beam when 
the foot switch is in ‘‘automatic’’ position, 


When the Guide-Matic is placed in manual 
operation, the foot switch operates like a con- 
ventional dimmer switch, switching headlights 
alternately between upper and lower beams. 


Operation—Lower Beam 


When the foot switch is placed in ‘‘lower beam’’ 
position, the Guide-Matic is disconnected and 
headlights will remain on lower beam until foot 
switch is changed to ‘‘automatic’’ position. 


The electrical circuit for Guide-Matic is shown 
in Fig. 15-31. 
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18 LIGHT BLUE 2 WIRES 
18 LIGHT GREEN 


18 LIGHT BLUE 
18 LIGHT BLUE 


18 VIOLET 18 LIGHT GREEN 


TO UPPER 
BEAM 


CHASSIS WIRING 


16 LIGHT BLUE 


16 LIGHT GREEN-U.B. 
18 LIGHT BLUE (No.1) 18 GRAY (NO.3) 
GUIDE-MATIC 
PHOTO- 
AMPLIFIER ASSEMBLY 


18 LIGHT GREEN (NO.4) 
18 GRAY (NO.3)} 


18 LIGHT BLUE (NO.1) 
18 WHITE (NO.2) 


| 18 DARK GREEN——~ 
(NO.5) 


18 WHITE | 18 LIGHT BLUE 
2 WIRES 


16 LIGHT BLUE 


GUIDE-MATIC CONTROL HARNESS 


DIMMER SWITCH ~ 1g GRAY _18 LIGHT BLUE 


18 DARK GREEN 


Fig. 15-31 Guide-Matic Circuit Diagram 


SERVICE INFORMATION 


30. Preliminary Checks 3. Headlights will not return to upper beam 
when no car or other lights are ahead. 
If trouble is reported, the condition will gener- 
ally be one of the following: 4. Headlights return to upper beam when ap- 
proaching car switches to lower beam. 
1, Headlights switch to lower beam when an 
approaching car is too near or too far away. 5. Headlights switch rapidly back and forth 
between upper and lower beam. 
2. Headlights will not switch to lower beam 
automatically, The following checks should be performed in 
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sequence during diagnosis to determine the cause 
and correction of Guide-Matic trouble and to 
eliminate unnecessary service work. 


NOTE: This transistorized Guide-Matic does 
not require a warm-up time. 


With car in a lighted area, check as follows: 


1. Check position of driver control ring. If 
pointer is rotated counterclockwise to the “‘off”’ 
position, check with the owner to be sure he 
understands operation of the unit. 


2. Operate engine at fast idle. 


3. Set driver control ring pointer at approxi- 
mate center of its travel. 


4, Turn light switch on. Headlights should re- 
main on lower beam in both positions of foot 
switch. If so, proceed to step 5. If not, perform 
the following checks: 


a: Check for loose connection at 4-way connec- 
tor near photo-amplifier, Fig. 15-31. 


b. Disconnect photo-amplifier from nearby 
single connector (18 dark green terminal 5 shown 
in Fig. 15-31), If lower beam is obtained in both 
positions of foot switch, see Fig. 15-31 and 
check for shorted 18 dark green wire or shorted 
override section of foot switch. To check foot 
switch, reconnect single connector near photo- 
amplifier. Now disconnect 18 dark green wire 
from foot switch, If lower beam is obtained in 
both positions of foot switch, replace foot switch. 


c. Disconnect photo-amplifier from nearby 4- 
way multiple connector in interconnecting cable. 
Connect Guide-Matic Analyzer, J-21529, as shown 
in Fig. 15-32. (Do not connect red positive +13 
volt DC in lead to battery.) Touch voltage output 
lead to terminal 1 in multiple connector (18 light 
blue). Analyzer voltmeter should read full 
scale, If not, see Fig, 15-31 and check for blown 
4-amp fuse (near driver control connector), loose 
connection at driver control connector or power 
relay. 


d, Leave analyzer connected as shown in Fig. 
15-32, Connect voltage output lead to terminal 2 
(18 white) in multiple connector. Rotating driver 
control ring should vary meter voltage reading 
from 0 volts to full scale. If not, see Fig. 15-31 
and check for loose connection at driver control 
2-way connector, poor ground at driver control 
or defective driver control. 


e, Leave analyzer connected as shown in Fig. 
15-32. Now touch voltage output lead to terminal 
4 (18 light green) in multiple connector. Analyzer 
voltmeter should read full scale, If not, see Fig. 
15-31, and check for loose connection at power 
relay, 


FIVE POINT CONNECTION FROM 
INTERCONNECTING HARNESS FUNCTION | 


~ FX RED POSITIVE) 
BLACK (NEG.} CONNECT TO 
[TO BODY GROUND! 
(AT FUSE BLOCK] 


Fig. 15-32 Circuit Check-Out from Connector 


f. Connect analyzer + and - 13 volt DC in leads 
to car battery. Connect voltage output lead to 
terminal 3 (18 gray). With function selector 
switch in position #1, rotate voltage control knob 
fully clockwise, Headlights should be on lower 
beam in both positions of foot switch. If not, see 
Fig. 15-31, and check for loose connections at 
foot switch or power relay and poor power relay 
ground, 


g. Check for defective power relay. To check, 
connect analyzer, J-21529, as shown in Fig. 15-33. 
Lights should switch to lower beam with voltage 
control knob at maximum clockwise position and 
function selector switch in position #1. If not, 
replace power relay. 


h, Check for defective foot switch. To check, 
connect Analyzer, J-21529, as shown in Fig. 


INSTRUMENT PANEL 
WIRING HARNESS 


VOLTAGE OUTPUT LEAD 
(TO PURPLE WIRE) 


RED (POS.) TO 
+13 V.D.C. N55 a 
AT FUSE BLOCK GUIDE-MATIC ad 


BLACK (NEG.) ANALYZER 
TO BODY GROUND = J-21529 


Fig. 15-33 Power Relay Check 


(861) ACCESSORIES 15-39 


STANDARD CAR 


3 WAY HARNESS 


CONNECTOR 


RED VOLTAGE FUNCTION 
(POS.) CONTROL SELECTOR 


SWITCH 


y be P: 
BLACK nec Wo J 
(TO BODY GROUND) —a 


CONNECT TO GUIDE-MATIC 


oa eee on ANALYZER J-21529 


Fig. 15-34 Foot Switch Check 


15-34. Lights should remain on lower beam in 
both positions of foot switch with voltage control 
knob at maximum clockwise position and function 
selector switch in position #1. If not, replace 
foot switch. 


i, If problem was not found in steps 4a through 
4h, the photo-amplifier is defective. Replace 
photo-amplifier. 


5. Place foot switch in automatic position and 
depress foot switch slightly. Headlights should 
switch to upper beam. If so, proceed to step 6. 
If not, perform the following checks: 


a, Check for disconnected dark green wire at 
foot switch, 


b, Disconnect dark green wire from foot switch 
and ground to car body. If upper beam is obtained, 
replace defective foot switch. If not, check con- 
tinuity of dark green wire to single connector 
near photo-amplifier unit, Fig. 15-31, 


c, If lights still fail to switch to upper beam, 
replace defective photo-amplifier. 


6, Place foot switch in automatic position and 
cover outer plastic lens opening on front of photo- 
amplifier with a black cloth, Headlights should 
switch to upper beam. When cloth is removed, 
headlights should switch to lower beam. If so, 
proceed to step 7. If not, perform the following 
check: 


a, Disconnect photo-amplifier at nearby 4-way 
connector. If headlights switch to upper beam, 
replace defective photo-amplifier. 


7. With headlights on lower beam, rotate driver 
control ring pointer counterclockwise to ‘“‘off’’ 
position. Headlights should switch to upper beam. 
If so, proceed to step 8, If not, see Fig, 15-31, 
and check driver control for defective connection 
to ground. 


8. If Guide-Matic responded to the above steps 
4 through 7 without failure, perform the following 
steps: 


a. Check vertical aim as described in Note 31, 


b, Check Dim and Hold sensitivity as described 
in Note 32, 


31. Vertical Aiming Adjustment 


Accurate vertical aim is essential to proper 
performance of the Guide-Matic, If the phototube 
unit is aimed too low, reflected road light from 
the car’s own headlights can cause the Guide- 
Matic to hold the headlights on lower beam. The 
unit must be aimed as low as possible, however, 
to provide maximum tolerance for car loading. 


NOTE: The aiming procedure outlined here 
should be rechecked on new cars that have been 
driven 2,000 miles. 


1. Photo-amplifier vertical aiming should be 
performed with car unloaded, trunk empty except 
for spare tire, gas tank at least half full and tires 
at correct pressure. 


2. Locate car on a level floor (level within 1/4 
inch fore and aft). 


B_ VERTICAL AIMING SCREW 
a 
sca es 


g oo 


Fig. 15-35 Vertical Aim Adjustment 
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3. Rock car sideways or up and down to equal- 
ize springs. 


4, Raise car hood. 


5. Adjust vertical aiming screw on phototube 
unit until bubble is centered in level, Fig. 15-35. 


NOTE: Always make final adjustment while 
turning screw clockwise. 


32. Dim and Hold Sensitivity Test on Car 


The individual sensitivity controls for Dim and 
Hold are located in the photo-amplifier and are 
adjusted and sealed at the factory so they are not 
accessible in the field. Our sensitivity check is 
only to determine if the driver control can be 
adjusted to provide the driver at least a minimum 
acceptable dimming sensitivity (switch to lower 
beam) and at the same time provide an acceptable 
hold sensitivity (point of return to upper beam). 


1, Preparation for Test 


a. Use Guide-Matic Analyzer, J-21529, with 
Guide-Matic Analyzer Adapter, J-22622. Since an 
individual test bulb is no longer incorporated in 
each photo-amplifier, it is necessary to adapt the 
present analyzer test bulb assembly (previously 
designed for use with the Twilight Sentinel) to 
supply a calibrated light source, A dome-shaped 
filter is glued into the adapter to reduce light toa 
level consistent with Guide-Matic sensitivity, The 
test bulb assembly plugs into the rear of the 
adapter head. If bulb burns out, replace with a 
#53 bulb, Make sure filament of bulb is standing 
fairly straight up so that a minimum of the side 
of the filament is exposed to the end of the bulb. 
The end of the bulb should be approximately flush 
with the end of its rubber sleeve. 


b. Install analyzer test bulb assembly into 
smaller diameter hole in rear of adapter head. 
Push bulb and rubber sleeve forward until they 
stop against inner bulkhead wall of adapter head, 
Fig. 15-36. 


c. Install and connect analyzer as shown in 
Fig. 15-36. Be sure adapter is seated snug 
around lens and bail is snapped tightly into 
position, On the 693 style it will be necessary to 
remove two screws securing photo-amplifier 
shield, mount adapter and install shield. Do not 
disconnect electrical connectors. 


d. Cover photo-amplifier with black cloth to 
eliminate outside light. 


e, Rotate analyzer function selector switch to 
#1 position. 


f, Rotate driver control ring pointer counter- 
clockwise to ‘‘off’’ position, 


g. Turn on headlights and operate engine at 
fast idle, 


2. Test Procedure 


a, Adjust analyzer voltage control knob until 
meter reads 7.0 volts. 


b. Slowly rotate driver control ring clockwise 
just to point where headlights switch to lower 
beam, 


c, Check accuracy of driver control adjustment 
by rotating analyzer voltage control knob counter- 
clockwise until headlights switch to upper beam. 
Then slowly rotate analyzer voltage control knob 
clockwise until headlights switch to lower beam, 
Voltmeter should read between 6.5 and 7.0 volts, 


d. If reading does not agree, repeat steps a, 
b, and c. 


e, Rotate analyzer voltage control knob 
counterclockwise to a reading that is one volt 
less than reading obtained for switching to lower 
beam in Step c, Wait four seconds and headlights 
should not switch to upper beam. Rotate analyzer 
voltage control knob counterclockwise to a reading 
that is 2.5 volts less than reading obtained for 
switching to lower beam in Step c, Headlights 
should switch to upper beam within four seconds. 


f. If this minimum dim and hold sensitivity can 
be obtained at any position of the driver control 
ring, the unit is acceptable for sensitivity and 
you may proceed to step g, If Dim (switching to 
lower beam) sensitivity cannot be adjusted (step 


GUIDE-MATIC 
ANALYZER J-21529 


END OF BULB 
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LEAD 


4 
ADAPTER J-22622 
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CONNECT TO BATTERY 
INEG.) TERMINAL 


RED (POS.} LEAD 
CONNECT TO BATTERY 
(POS.) TERMINAL 


Fig. 15-36 Dim and Hold Sensitivity Test 
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b), replace defective photo-amplifier. If dim and 
hold sensitivity readings are close together on the 
analyzer voltmeter (approximately 1/3 to 3/4 volt) 
see Fig. 15-31 and check for open 18 light green 
wire between power relay and 4-way connector 
near photo-amplifier. Follow procedure outlined 
under 4e of Preliminary Checks, If all right, 
replace photo-amplifier. 


g. Turn off engine, disconnect analyzer, re- 
connect any wires previously disconnected, and 
remove black cloth from photo-amplifier, On 693 


style, perform vertical aim adjustment as des- 
cribed in Note 31. 


33. Sensitivity Control Switch 
The procedure for removing and installing the 


Guide-Matic sensitivity control switch is de- 
scribed in Section 12, Note 46. 


34. Photo-Amplifier Unit 


a. Removal 
1. Disconnect negative battery cable at battery, 


2. Disconnect four-way and one-way electrical 
connectors near photo-amplifier, 


CAUTION: Do not pull on cable sheathing, 
otherwise leads could be damaged. 
3, Remove screw securing photo-amplifier unit 


to mounting bracket and release retaining spring. 


4, Carefully remove photo-amplifier unit from 
mounting bracket, 


b. Installation 


1, Connect retaining spring to photo-amplifier 
unit, 


2, Install photo-amplifier unit on mounting 
bracket and secure with screw. 


3. Connect four-way and one-way electrical 
connector near photo-amplifier. 


CAUTION: Make sure connectors are firmly 
installed, 


4, Connect negative battery cable at battery. 


5. Adjust vertical aim as described in Note 31, 


35. Power Relay Unit 


a. Removal 
1. Disconnect negative battery cable at battery, 


2. Disconnect two three-way electrical con- 
nectors from power relay unit, 


3. Loosen ground wire retainer screw on toe 
pan and remove ground wire. 


4. Remove two screws that hold power relay 
unit to dash insulator and remove power relay 
unit from dash insulator. 


b. Installation 


1, Position power relay unit against dash in- 
sulator and secure with two screws. 


2, Install ground wire under retainer screw on 
toe pan and tighten screw securely. 


3. Connect two three-way connectors to power 
relay unit. 


4. Connect negative battery cable to battery. 


36. Foot Switch 

a. Removal 
1, Disconnect negative battery cable at battery. 
2, Remove left side kick pad, 
3, Remove rubber boot:from foot switch, 


4, Partially raise floor carpet to gain access 
to foot switch. 


5. Disconnect one-way and three-way electrical 
connectors at foot switch, 


6. Remove two screws that hold foot switch to 
floor pan and remove foot switch, 


b. Installation 


1, Install foot switch on floor pan and secure 
with two attaching screws, 


2, Connect one-way and three-way connectors 
to foot switch, 


3. Reposition floor carpet and install left side 
kick pad, 
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4, Install rubber boot on foot switch, 5. Connect negative battery cable to battery. 


Fig. 15-37 Special Tools - Guide-Matic 


J-21529 | Guide-Matic Analyzer 
J-22622 | Guide-Matic Analyzer Adapter 


Key 


A 
B 
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GUIDE MATIC TROUBLE DIAGNOSIS 


Headlights Switch to Low Beam when an 
approaching Car is too close, or will not 
Switch to Lower Beam at all. 


Check Position of Sensitivity Control Ring. 
If Ring is in Off Position, Headlight will 
not Switch to Low Beam in the Automatic 


Headlights Switch to Lower Beam when 
an approaching Car is too far away. 


Check Position of Sensitivity Control Ring. 
If Ring is at or near far position, Head- 
lights will Switch to Lower Beam when 
approaching Car is farther away. 


Position. If Control Ring is near Off, 
Headlights will not Switch to Low Beam 
until Car is close. 


Contrél Ring 
Not at Fault 


Control Ring at or near 
Far Position. Explain oper- 
ation of System to Owner. 


Perform preliminary checks 
as described in Note 30. 
Headlights return to Upper Beam when 
approaching Car Switches to Lower Beam. 
Check Vertical 
Aim Adjustment 


Not at Fault 


Check Vertical 
Aim Adjustment 


Position. Explain opera- 
tion of system to owner. 


Control at or Near Off t— Ring 


Vertical Aim 
Correct 


Vertical Aim Incorrect. 
Pertorm adjustment as 
described in Note 31. 


Perform preliminary checks 
as described in Note 30. 


Vertical Aim 
Correct 


Vertical Aim Incorrect. 
Perform adjustment as 
described in Note 31. 


Headlights will not Return to Upper Beam 
when no Car or other Lights are ahead. 


Perform preliminary checks 
as described in Note 30. 


Driver may have Depressed Foot Switch 
so that Car is in Manual Low Beam. To 
Check turn Headlights on and Depress 
Foot Switch half way, if Bright Lights do 
not light system is in Manual Low Beam. 


Headlights Switch Rapidly back and 
forth between Upper and Lower Beam. 


Perform preliminary checks 
as described in Note 30. 


System Not 
in Manual 
Low Beam 


System in Manual Low Beam 
Explain Operation of 
System to Owner 


Unable to Determine if System 
in Manual Low Beam. Override 
Action Cannot be Determined 
in Either Position of Foot 
Switch. 


Check Vertical 
Aim Adjustment 


Vertical Aim Incorrect. 
Perform Adjustment as 
described in Note 31. 


Vertical Aim 
Correct 


Perform preliminary checks 
as described in Note 30. 
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GENERAL DESCRIPTION 
TWILIGHT SENTINEL 


The Twilight Sentinel (available as optional 
equipment) is an electronic device that automat- 
ically controls the on-off operation of the head- 
lights, taillights, and instrument lights of the car 
on which it is installed. A time delay turn-off 
control permits the car lights to remain on if 
desired, for a pre-selected period of time after 
the ignition switch is turned off. The complete 
system consists of three units: a photocell unit, 
an amplifier unit, and a variable time delay turn- 
off and master on-off control, Fig, 15-38, 


The photocell unit is the light sensing device 
and is mounted with the sensing surface facing 
upward so it is exposed to direct outside light 
through the windshield, Mounting location, on cars 
equipped with stereo, is on the underside of the 
small speaker grille in the left end of the upper 
instrument panel cover. Mounting location, on 
cars without stereo, is on the underside of the 
regular front speaker grille in the upper instru- 
ment panel, Fig. 15-38. Light strikes the sensing 
surface through an opening in the speaker grille, 
The internal resistance of the photocell varies 
according to amount of light striking the sensing 
surface, As the amount of light is reduced, the 
internal resistance of the photocell increases 
until finally it actuates the amplifier to turn the 
lights on, 


The amplifier unit, which consists of a transis- 
tor amplifier, sensitive relay, power relay, and 
transistor turn-off time delay, switches the car 
lights on or off in response to signals from the 
photocell, The amplifier is located just to the left 
of the glove box opening, 


The time delay turn-off control ring, Fig, 15-39, 
is located directly behind and is concentric with 
the standard headlight switch knob, This ring 


PHOTOCELL LOCATION 
WITH STEREO PHOTOCELL LOCATION 


CAR WIRING WITHOUT STEREO DASH 
HARNESS << “=. BRACE 


AMPLIFIER ASSEMBLY 
LOCATED TO LEFT OF 
GLOVE BOX OPENING 


MANUAL-AUTOMATIC 
TIME DELAY CONTROL 
ASSEMBLY 


Fig. 15-38 Twilight Sentinel Components 


controls the time delay turn-off feature and also 
operates the manual-automatic switch, The elec- 
trical circuit for the Twilight Sentinel is shown 
in Fig, 15-40, 


Operation—Automatic 


With the time delay turn-off control ring pointer 
in ON position (anywhere counterclockwise of 
OFF), ignition switch turned on, and headlight 
switch off, the Twilight Sentinel provides com- 
pletely automatic on-off operation off the car 
lights. As daylight reduces to the point where 
lights are needed for illumination, the Twilight 
Sentinel will automatically turn the car lights on, 


The time delay circuit in the amplifier, which 
reduces the possibility of lights turning on when 
passing under viaducts, trees, etc., or turning off 
when passing under bright lights, has been revised 
this year to increase the time delay from the 
previous three to six seconds to a nominal fifteen 
to thirty seconds, In some sets the maximum time 
delay could be as high as sixty seconds, 


The variable time delay turn-off control per- 
mits the car lights to remain on fora pre-selected 
period after the ignition is turned off, The driver 
may choose any delay period from two or three 
seconds to a maximum of one to three minutes 
by rotating the control ring pointer to the desired 
position, Additional side lighting can be obtained 
by turning on a cornering light. 


TIME DELAY AND 
MASTER ON-OFF 
CONTROL LEVER 


Fig. 15-39 Twilight Sentinel Control Lever 
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Fig. 15-40 Twilight Sentinel Circuit Diagram 


Operation—Manual switch must be turned off before the Twilight 


Sentinel can regain control. 
If the driver desires to turn his car lights on 


during daylight hours, which may be necessary 


to identify the car in such conditions as fog, rain To obtain manual operation of the car lights, 
or when driving through a tunnel, he may do so place time delay turn-off control pointer in OFF 
by operating the regular light switch, This over- position (extreme clockwise position). Lights will 
rides the Twilight Sentinel, and the regular light now operate only by the regular light switch. 


SERVICE INFORMATION 


37. Preliminary Checks 2, Lights remain on during daytime driving. 


3, Lights fail to turn on automatically. 
If trouble is reported, the condition will gen- 


erally be one of the following: 4, No turn-off time delay, 
1, Lights turn on too early or too late in the 5. Excessive turn-off time delay or lights fail 
evening, to turn off after ignition is turned off, 


rr 
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The following checks should be performed in 
sequence during diagnosis to determine the cause 
and correction and to eliminate unnecessary serv- 
ice work, 


1, Check time delay control ring pointer for 
possibility of being rotated to ‘‘off position.’’ 


2, Make sure owner is not covering photocell 
opening with some object such as notebook, cig- 
arette package, hat, etc. 


3. The revised time delay circuit for reducing 
possibility of lights turning on or off when pass- 
ing under various objects may confuse owners at 
first, If photocell is suddenly exposed to light or 
darkness, the ttme delay must run out (15 to 60 
seconds) before amplifier can switch. 


4, Make sure owner is operating unit with regu- 
lar light switch turned off, 


5. Check taillight fuse for possible burnout. 


If steps 1 through 5 do not isolate problem, 
proceed to step 6, If checks 1 through 3 indicate 
owner misunderstanding, proper operation should 
be explained to him, 


6. Place black cloth over photocell opening in 
radio speaker grille. (Remember, if car has 
stereo radio, the photocell is under small speaker 
grille on left end of upper instrument panel cover, 
If car is not equipped with stereo, photocell is 
under left side of regular front speaker grille.) 


7, Turn regular headlight switch OFF, Rotate 
time delay control ring pointer to ON position 
so that pointer is approximately straight down, 


8. Turn ignition on, Do not start engine, Car 
lights should turn on within from a few seconds 
to a maximum of 60 seconds, depending on how 
much time delay has run out since the photocell 
was covered, If they do, proceed to step 9. If 
lights fail to turn on, perform the following 
checks: 


a, Check for blown taillight fuse at fuse panel 
if headlights turn on but taillights fail to turn on, 


b, Turn regular light switch on, If headlights 
fail to turn on, car wiring is defective. If head- 
lights turn on, check for defective wiring or con- 
nections between amplifier and light switch, Turn 
regular light switch off. 


c, Check for loose ground connection or loose 
wiring harness connection at amplifier unit, Con- 
nect jumper wire between body ground and purple 
wire in amplifier 10-way connector. If lights 
turn on, check ground path through manual- 
automatic switch section of turn-off time delay 
control. 


d. Disconnect either black wire (amplifier to 
photocell) from amplifier 10-way connector, If 
lights turn on, photocell unit is shorted and must 
be replaced. 


e. If car lights still fail to turn on after per- 
forming steps ‘‘a’’ through ‘‘d’’, amplifier is 
defective and must be replaced, 


9. Remove black cloth from photocell opening, 
Shine bright light (flashlight) in photocell opening 
in speaker grille. Car lights should turn off with- 
in 15 to 60 seconds (depending on the time delay 
run out), If they do, proceed to step 10, If not, 
perform the following checks: 


a, Check for open wire connections between 
amplifier and photocell, (Black and gray wires 
on amplifier side of 10-way connector or two 
black wires on car wiring side of 10-way 
connector, ) 


b. Connect jumper wire between black and gray 
amplifier to photocell wires in 10-way connector 
on side of amplifier. If car lights turn off within 
a few seconds, photocell is disconnected, not 
mounted properly, or defective, If lights remain 
on, amplifier is defective and must be replaced. 


c. To service photocell, remove upper instru- 
ment panel cover as described in Section 12, Note 
37a, and check for loose connection where photo- 
cell plugs into socket, or photocell not properly 
mounted, If photocell is connected and secure, 
then photocell is defective and must be replaced, 
Install upper instrument panel cover as described 
in Section 12, Note 37b. 


10. Cover photocell opening with black cloth 
and rotate time delay control ring pointer to max- 
imum time delay position (extreme counterclock- 
wise), Now wait until time delay runs out and 
headlights turn on, After headlights turn on, turn 
ignition off. Car lights should remain on for one 
to three minutes. If lights fail to operate as de- 
scribed above, perform the following checks as 
required: 


a, NO TIME DELAY OR INSUFFICIENT TIME 
DELAY -- Check for shorted wiring and defective 
time delay control potentiometer. If no defects 
are indicated, amplifier is defective and must 
be replaced, 


b. EXCESSIVE TIME DELAY AFTER _IGNI- 
TION TURN OFF -- Check for open wire connec- 
tion or open time delay control, If all right, the 
amplifier is defective and must be replaced, 


11. If Twilight Sentinel responded to all of the 
above tests, the unit is functioning normally, If 
owner indicates dissatisfaction with turn on time, 
perform Minor Sensitivity Adjustment. 
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38. Minor Sensitivity Adjustment 


As shown in Fig, 15-41, the sensitivity adjust- 
ment control is available through the serial 
sticker on the end of the amplifier, Puncture the 
serial sticker in the control area as shown, This 
end of the amplifier should be accessible under 
the lower edge of the instrument panel, 


1, Using a small screwdriver, rotate sensi- 
tivity adjustment control, Fig, 15-41, one or two 
lines (marked around access hole) in the direc- 
tion to correct owner complaint, Rotate control 
clockwise for later turn on or counterclockwise 
for an earlier turn on, 


CAUTION: Do not rotate sensitivity control 
more than one or two lines (Marked around 
access hole) in either direction, 


39. Control Switch 


The procedure for removing and installing the 
Twilight Sentinel control switch is described in 
Section 12, Note 46, 


40. Photocell Unit 


The procedure for removing and installing the 
Twilight Sentinel photocell unit is described in 
Section 12, Note 66, 


41. Amplifier Unit 


The procedure for removing and installing the 
Twilight Sentinel amplifier unit is described in 
Section 12, Note 67, 
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TWILIGHT SENTINEL TROUBLE DIAGNOSIS 
Lights Turn On Too Early or Lights Remain on During 
Too Late in Evening Daytime Driving 


Perform Minor Sensitivity Make Sure Owner is Operating 
Unit with Regular Light 
Switch Turned Off. 


Adjustment as Described 
in Note 38. 


Regular Light Switch 
Turned On. Explain 
Operation of System. 


Regular Light Switch 
Turned Off 


Lights Fail to Turn 
on Automatically 


Check Tail Light Fuse 
If Head Lights Turn On 
but Taillights Do Not. 


Make Sure Owner is not Covering 
Photocell with some Object. Photo- 
cell Located in Left Front Speaker 
Grille on AM/FM Stereo Radio 
and Front Center Speaker Grille 
On All Other Cars. 


Tail Light Fuse 
Burned Out. 
Replace Fuse. 


Tail Light Fuse OK 


Perform Preliminary 
Checks as Described 
in Note 37. 


Owner 
Not Covering 
Photocell 


Owner Covering 
Photocell Explain 
Operation of System. 


Perform Preliminary 
Checks as Described 
in Note 37. 


No Turn Off Time Delay 
Check Tail Light Fuse 


Preliminary Checks 
Show System is OK. 


Perform Minor Sensi- 
tivity Adjustment as 
Described in Note 38. 


Tail Light Fuse 
Burned Out. 
Replace Fuse. 


Tail Light Fuse OK 


Perform Preliminary 
Checks as Described 
in Note 37. 


Excessive Turn-Off Time Delay 
or Lights Fail to Turn Off 
After Ignition is Turned Off 


Perform Preliminary Checks 
as Described in Note 37. 
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GENERAL DESCRIPTION 
REAR WINDOW DE-FOGGER 


The Rear Window De-Fogger is available as 
either a factory or dealer installed accessory on 
all 1967 Cadillacs, except convertibles and 697 
and 698 styles. The De-Fogger will prevent mist 
and fog from forming on the rear window, Air 
from the passenger compartment is drawn through 
an inlet on the rear parcel shelf, and is then di- 
rected against the rear window through an outlet 
located on the shelf, 


The switch for controlling the Rear Window 
De-Fogger is located in the instrument panel 
cluster bezel. When the switch is in the center 
position, the de-fogger is OFF, Moving the switch 
to the right provides HIGH blower speed, and to 
the left LOW blower speed, The wiring diagram 
for the Rear Window De-Fogger is illustrated 
in Fig. 15-42, 


42. Rear Window De-Fogger Checking 
Procedure 


1, Perform blower motor test, Note 43, 


2. If blower operates satisfactorily, perform 
blower switch test, Note 45, 


3. Low and high speeds in the rear window De- 
Fogger are provided by a resistance type and 
ordinary wire in the wiring assembly, Fig. 15-42, 


If blower motor and switch operate satisfac- 
torily when tested, but the unit will not operate 
or will not give a variation between high and low 
speeds, the De-Fogger blower wire assembly is 
at fault, Repair or replace assembly if defective, 


43. Blower Motor Test 


1, If working on car, disconnect blower motor 
feed wire (yellow wire). 


2, Using a 12-volt power source, connect the 
negative lead to blower motor housing and touch 
ground wire to housing if working off car. If 
working on car, make certain there is a secure 
ground wire to housing connection on all but 693 
style. Connect the positive lead to the blower 
motor feed connection. If blower does not oper- 
ate, replace as an assembly, 


NOTE: If motor is operative but air is not 
fed from air outlet grille, check all hose con- 
nections and hoses for damage. 


Check for obstructions at air inlet and outlet, 
The insulation between the cloth and metal 
package shelf should be slotted to provide air 
openings, 


44. Rear Window De-Fogger Blower 


a. Removal (All Except 693 Style) 


NOTE: Access to blower motor is gained 
through trunk compartment, 


1, Disconnect blower motor feed wire at blower 
motor, 


2, Remove clamp securing hose to blower motor 
and remove hose. 


3, Remove nut securing blower motor and 
ground wire to blower mounting screw and remove 
ground wire from screw, 


4, Remove remaining three nuts securing 
blower motor to parcel shelf and remove blower 
motor, 


b. Installation (All Except 693 Style) 


1, Position blower motor with outlet pointing 
toward center of car. Use three star washer type 
nuts to secure to rear parcel shelf at all but the 
ground wire connection. 


2, Position ground wire on remaining blower 
mounting screw and secure with plain nut, 


3, Install hose at blower motor and secure with 
clamp, 


4. Connect blower motor feed wire at blower 
motor, 


c. Removal (693 Style) 


NOTE: Access to blower motor is gained 
through trunk compartment, 


1, Disconnect yellow blower motor feed wire 
at blower motor, 


2, Remove two clamps securing hoses to blower 
motor, 


3. Remove two screws securing blower motor 
and remove motor, 


d. Installation (693 Style) 


1. Position blower motor and secure with two 
screws, 
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Fig. 15-42 Rear Window De-Fogger Circuit Diagram 
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2, Install two hoses at blower motor and secure 
with two clamps. 


3. Connect yellow blower motor feed wire at 
blower motor, 


45. Blower Switch Test 


1, Remove steering column lower cover as de- 
scribed in Section 12, Note 38a, steps 2 - 6, 


2, Turn ignition on but do not start engine, Dis- 
connect accessories connector at fuse panel (light 
green wire), Touch one lead of a test lamp to 
ACC terminal on fuse panel and other to ground; 
lamp should light. If it does not, difficulty is in 
wiring to fuse panel or a blown fuse, If it does 
light, connect accessories connector at fuse panel 
and proceed as outlined below, 


3. Check switch as follows: 
a, Place switch lever in OFF position, Dis- 


connect wiring connector leading from blower 
switch, Using connector with yellow and black 


leads, touch one lead of lamp at yellow wire ter- 
minal and ground other lead, Then touch one lead 
at black wire terminal and ground other lead, 
Lamp should not light in either instance, 


b, Place switch lever in low speed position, 
Touch one lead at black wire terminal and ground 
other lead, Lamp should light, Then touch one 
lead at yellow wire terminal and ground other 
lead, Lamp should not light, 


c. Place switch lever in high speed position, 
Touch one lead at black wire terminal and ground 
other lead, Lamp should not light, Then touch one 
lead at yellow wire terminal and ground other 
lead, Lamp should light, 


If switch does not check as described above, 
replace as described in Section 12, Note 68, 


46. Blower Switch Removal 
and Installation 


The procedure for removing and installing the 
blower switch is described in Section 12, Note 68, 
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REAR WINDOW DE-FOGGER DIAGNOSIS CHART 


CONDITION 


De-fogger inoperative in any 
switch position, 


De-fogger inoperative in low 
speed position only, 


De-fogger inoperative in high 
speed position only. 


De-fogger operative with ig- 
nition ON and switch lever in 
OFF position, 


De-fogger operates intermit- 
tently or varies in speed, 


No air flow with motor and 
wiring performing correctly. 


Wiring to fuse block defective. 


Blower motor defective. 


Hose or hoses on 693 style 
damaged or disconnected. 


Defective blower switch, 
Blower wire assembly open 
between splice and blower. 
Defective blower switch, 
Defective white wire with violet 
and orange cross tracer. 
Defective blower switch, 
Yellow wire in de-fogger 
blower wire assembly defec- 
tive before splice at white wire 


with violet and orange cross 
tracer, 


Defective blower switch, 


Loose ground wire connection 
at blower motor on all but 693 
style. 


Frayed wiring. 


Obstruction at air inlet or 
outlet. 


CAUSE REMEDY 


Locate defective wiring and 
correct, 


Check as described in Note 43, 


Replace or connect. 


Check as described in Note 45, 
Repair or replace if other 
checks fail. 

Check as described in Note 45, 


Repair or replace if above 
check fails, 


Check as described in Note 45, 


Repair or replace if above 
check fails, 


Check as described in Note 43, 


Tighten connection, 


Locate and repair or replace. 


Remove obstruction check in- 
sulation between cloth and 
metal package shelf. 
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GENERAL DESCRIPTION 


SEAT WAR 


Seat Warmers are available as a factory- 
installed accessory on all 1967 Cadillac cars 
except the 698 style. The Seat Warmers are lo- 
cated in the front seats on all but 697 styles, which 
have Rear Seat Warmers, 


Cloth heating pads with electrical resistance 
heating elements are located in the seat cushions 
and backs. The cloth material has a watt density 
of 25 watts per square foot, requiring an ap- 
proximate 22-25 ampere current draw at 12 volts, 


Seat Warmer 


The system consists of an ON-OFF switch, 
thermal switch, relay, cloth heating pads, circuit 
breaker, fuse and wiring, Fig. 15-43. The ON- 


12 
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12 
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c- 
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25 AMP 
CIRCUIT BREAKER 


HARNESS ASSEMBLY 


ENGINE PRIMARY" 


EXCEPT 693 
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(69723-33) 


% ae eas 
18 BLACK 
2 


18 DARK BLUE 


is 
OFF SEAT HEAT ON 


SEAT HEAT SWITCH 


WHITE STRIPE | 


MERS 


OFF switch is mounted on the instrument panel 
cluster bezel. 


The relay is mounted on the right front wheel 
dustshield, The thermal switch is located in the 
heater water circuit between the water pump and 
heater core, 


Wiring protection is provided by a 6-amp fuse 
near the tell-tale light terminal (#4) on the voltage 
regulator, and a 25 amp circuit breaker mounted 
with the relay on the right front wheel dustshield, 


With the engine running and the ON-OFF switch 
on, the pads may be turned off with the ON-OFF 
switch; or, if left on, the system will turn off 
automatically when the heater water temperature 
opens the thermal switch, If the thermal switch 
is open (warm engine), the system will not turn 


HEATER WATER 


TO BAT. TERM. THERMAL SWITCH 


ON STARTER 


SEAT HEAT RELAY 


18 BLACK 


ENGINE PRIMARY 
HARNESS 693 
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Fig. 15-43 Seat Warmer Circuit Diagram 
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on with the use of the ON-OFF switch. In addi- 
tion, the system operates only with the engine 
running, On rear Seat Warmers, a red indicator 
lamp, located on the steering column lower cover, 
will glow when the pads are warming. 


Seat Warmer Operation 


With the engine running and the ON-OFF switch 
on, control current flows from the tell-tale light 
terminal (#4) of the voltage regulator, through the 
6-amp fuse and the ON-OFF switch, and on to the 
relay coil in the relay through the thermal switch 
and to ground, 


Current flows through the thermal switch only 
when the heater water temperature is less than 
approximately 150°F. Above this temperature, Fig. 15-44 Grounding Thermal Switch Connector 
the thermal switch opens and no current flows. 


The design of the control circuit is such that part (c) of this Note. If system passes quick check 
insufficient voltage is supplied for the relay coil and thermal switch test, it is performing properly, 
to close the relay points except when the engine If system does not pass quick check, more ex- 
is running. tensive tests are outlined in part (b) of this note. 

On 697 styles, if system operates properly ex- 

When the magnetic field in the relay coil closes cept indicator lamp does not glow, refer to part 

the points, current flows from the battery ter- d of this note. 


minal of the starter solenoid through the 25-amp 
circuit breaker, the relay points, and on to the 
seat pads, 
b. Seat Warmer Tests 


NOTE: When performing these tests use a 
test lamp that is not self-powered except where 
47. Seat Warmer the need of a_ self-powered test lamp is 
r indicated, 
Component Testing 
a. Quick Check 


1, With engine off, use a self-powered test 
lamp to check continuity of black wire at thermal 


switch connector tee to ground at relay. me: wl es am DARK BLUE 
2, Detach connector at thermal switch (light eo ma ‘ 

blue wire) and attach a jumper wire from thermal ager oaea : 

switch connector to ground, Fig, 15-44, ee: Y 


NOTE: A jumper wire with a male terminal 


on one end and an alligator clip on the other is. 
best suited for this purpose, 


3. Start engine and turn ON-OFF switch on, 
4, After waiting one minute, all four heating 
pads should warm. On 697 styles, the red indi- 


cator lamp should glow. 


5. Turn ON-OFF switch off and wait one minute. 
Pads should now be cooler. 


6. If system operates as described above, the 
thermal switch should be tested as outlined in Fig. 15-45 Relay Multiple Connector 
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1, With engine off, use a self- powered test lamp 
such as Diode Tester, J- 21008, to check continuity 
of black wire at thermal switch connector tee to 
ground at relay, 


2. If proceeding from part (a) of this Note, 
disconnect jumper wire from thermal switch con- 
nector at ground, [f not, detach connector at 
thermal switch (light blue wire) and attach a 
jumper wire at thermal switch connector, 


NOTE: A jumper wire with a male terminal 
on one end and an alligator clip on the other is 
best suited for these tests, 


3, Start engine and turn ON-OFF switch on. 


4, Touch ground end of jumper wire to a good 
ground. Relay should click, If it does, proceed 
to step 10, If not, proceed to step 5, Attach 
jumper wire to ground, Fig, 15-44, 


5. Detach multiple connector from relay. Touch 
one lead of test lamp to connector terminal at- 
tached to dark blue wire, Fig, 15-45, and ground 
other lead, Lamp should light. If lamp lights but 
relay did not click in step 4, the relay or light 
blue wire to the thermal switch is defective and 
must be replaced, If lamp does not light, proceed 
to step 6, 


6. Remove steering column lower cover as 
described in Section 12, Note 38a, steps 2 - 6, 


7, Disconnect ON-OFF switch connector, Touch 
one lead of a test lamp to connector terminal that 
has a brown wire leading to the voltage regulator 
and ground other lead. Lamp should light. If lamp 
lights, but did not light in step 5, ON-OFF switch 
or dark blue wire to relay is defective and must 
be replaced, If lamp does not light, proceed to 
step 8. Attach ON-OFF switch connector and 
make certain switch is in ON position, 


8, Check for blown in-line 6-amp fuse in brown 
wire near voltage regulator terminal #4, 


9, If circuit problem is still not isolated, per- 
form further continuity checks in the remainder 
of the circuit to the positive battery terminal, 


10, Touch one lead of test lamp to relay con- 
nector terminal attached to red wire, Fig. 15-45, 
and ground other lead, Lamp should light, If it 
does not, proceed to step 11. 


11. If lamp did not light in step 10, remove 
protective cover from relay battery terminal, 
Mark terminal for installation purposes, Ground 
one lead of test lamp and touch other lead in turn 
to both circuit breaker mounting studs. If lamp 
lights at both terminals, red wire from circuit 
breaker to relay is defective; if lamp lights at 
one terminal but does not light at other, circuit 
breaker is defective; if lamp fails to light at 


either terminal, check red wire from circuit 
breaker to battery terminal of starter solenoid, 
Replace defective parts, 


12, Turn ON-OFF switch off. 


13, Disconnect straps and four wiring harness 
connectors beneath seat cushion, 


14, Ground one lead of test lamp and touch 
other lead in turn to connector terminals that 
lead to relay, Lamp should not light. If it does, 
points in relay are stuck and relay must be 
replaced. 


15, Turn ON-OFF switch on and repeat step 14. 
Lamp should light. If test lamp does not light at 
all terminals, wiring to relay or relay is defec- 
tive and must be replaced. Also check harness 
connections at remaining two connectors beneath 
seat and at cowl. If one terminal connection makes 
the test lamp light, the defective wires must be 
repaired or replaced, 


16, Using an ohmmeter, touch one lead in turn 
to each connector terminal that leads to heating 
pads and ground other lead. Ohmmeter should 
read approximately 1.85 ohms resistance at each 
connector, A very high reading indicates exces- 
sive resistance and a reading below one ohm in- 
dicates a short circuit. If one or more pads are 
defective, they must be replaced as described 
in Note 48. 


17, lf system operates as described above, the 
thermal switch should be tested as outlined in 
part c of this note, 


SELF-POWERED 
__TESTLAMP 


SWITCH BASE 


~ 


* “ 


Fig. 15-46 Testing Thermal Switch 
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Fig. 15-47 Cooling Thermal Switch 


c. Thermal Switch Test 


i, Start engine and let it idie for five minutes, 
Turn off ignition, 


2, Disconnect light blue wire at thermal switch 
(if not previously disconnected), Touch one lead 
of a self-powered test lamp to male connector 
and the other to base of switch, Fig. 15-46, Lamp 
should not light, If it does, replace switch, 


3. Drain enough coolant from system to prevent 
coolant loss when top hose is removed, Remove 
top hose to thermal switch tee clamp and dis- 
connect this hose, Pour a cup of cold water over 
tee, Fig. 15-47, Again touch one lead of self- 
powered test lamp to male connector and other 
to base of switch, Lamp should light, If lamp 
does not light, replace switch, 


d. Indicator Lamp Service (697 Styles) 


1, If red indicator lamp does not function on 
697 styles, remove steering column lower cover 
as described in Section 12, Note 38a, steps 2 - 6, 


2, Check bulb and replace if necessary. 


3, Check condition of 18 black ground wire and 
repair or replace if necessary, 


4, Check condition of other bulb lead and red 
with white stripe wire that attaches to this lead, 
Repair or replace if necessary. 


5. Install steering column lower cover as de- 
scribed in Section 12, Note 38b steps 1 - 4, Check 
system as described in part a of this note, 


48. Heating Pad 


a. Removal 


1, Disconnect four feed connectors to heating 
pads, 


2, Remove seat trim cover and wiring, Heating 
pad is sewn into cover and is replaced with the 
trim cover, 


b. Installation 


l, Install wiring and new seat trim cover and 
sew into position, 


2, Attach four feed connectors to heating pads, 


After any tests or work have been performed on 
the system, normal connections should be made 
and the Quick Check described in Note 47a should 
be performed again, If trouble was in the thermal 
switch, the Thermal Switch Test described in 
Note 47c should be repeated also. 
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Standard 
Medium 
300-M ° High 


HEX-NUT STEEL CLASSIFICATION 


Conventional Type 
286-M 


301-M 


Prevailing Lock Type 
(Stover) 


Standard 


Medium 


High 
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WEIGHTS AND MEASURES 


LINEAR MEASURE COMMON WEIGHT 


VO OUNCOS.:s 35% s:5%5 once 5 ore osece exere ove =] d 
1/12 foot (ft)... 0.0... .ceeeeeee =1 inch (in.) iia 


WZ inches. ...... ccc. c cece eee cece =1 foot 


100 pounds......... =I hundred weight (cwt.) 
2000 pounds. ssis s dne oars npr ences 


Ce ee ae) 


COMMON U.S.A. EQUIVALENTS 
LENGTH 


AREA MEASURE 


1/144 square foot (sq. ft.).. =1 square inch (sq. in.) 


= 25.4001 millimeters 
9 square feet........ =I square yard (sq. yd.) =f | MNIMCT@F.. «eee eee = 0.03937 inches 
RIGA: ox coma cogaeg wes = 0.304801 meters 
LIQUID MEASURE = meter. eee eee cece ee eeeee = 3.28083 feet 
ba shia ins esa Sears atasn. ¢ = 0.914402 meters 
DRE ss aga. sinin nse ote atin = 1.093611 yards 
HBS sisisinieie sa8.0 sneve ware = 1.609347 kilometers 
Reais saphocanete omacees = 0.621370 miles 


144 square inches............ =1 square foot INCH. vee e ee * BSs 9s 


1/16 pint (pt)... eee, =1 ounce (o7.) 


bs dupapnssssevorreyt teenies: nave eave: overs. = 16 ounces 


Sia de apesp aveye © =] quart (qt.) = 32 ounces 


4 quorts...............000, =1 gallon (gal.) 
31 1/2 gollons............., =1 barrel (bbl.) 


LIQUID CAPACITY 


DRY MEASURE 


© RO i s:nam wrectacn pes eee = 0.94633 liters 


1/2 quart (qt.).............008, =I pint (pt) | = Iiiter............ cee. = 1.05671 quarts 
Tgallon...............000. = 3.78533 liters 
WBMES © Ries ccaeeneso ance one = 0.26418 gallons 


2 PONS ss sos cee 29 HS GE ace s =1 quart (qt.) 


8 quarts... 0... eee eee =1 peck (pk.) 
aie nvonanand Gnas. aielle Aenre ap. 6 = 1 bushel (bu.) 


sxe. SZuE. tant. cokes area, ARE Ses =] barrel 


avers ertes ene StBdS Bias HRS = 1.1012 liters 
Ce = 0.908) quarts 


CUBIC MEASURE 


1,728 cubic inches............. =lcubic foot =| sd peck... eee eee eee ee, = 8.810 liters 


DB lethsess i 5 BiG des we =lcubic yord fs liter. eee eee eee = 0.11351 pecks 
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Drill 
Diam. 


Wire Drill 
Gage Diam. 
Sizes Inches 


Wire Drill 
Gage Diam. 
Inches Sizes Inches 


U 0.368 6 0.2040 33. 0.1130 

0.339 9 0.1960 

0.0995 66 0.0330 
67 


12 39 
N 0.302 13 0.1850 40 


M 0.295 14 0.1820 41 
0.290 5 0.1800 42 0.0935 


L 
K 0.281 16 0.1770 43 0.0890 70 0.0280 


Letter 
Sizes 


<|= 


R 
Q 
Pp 


J 0.277 0.1730 44 0.0860 71 0.0260 


17 
18 0.1695 45 0.0820 72 0.0250 


B 0.238 25 0.1495 52 0.0635 79 0.0145 
A 0.234 26 0.1470 5 0.0595 80 0.0135 
54 


5 
0.0550 
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We ssp gn qm eoaamaeus ies 015625 
AN: ike NGOS LAM aie on since 03125 
TE nsincucmeaitnnesinmmonss wip 046875 


We seumanemvzaans .078125 
Ue  astoaiematianseincugmuantgmiciee .09375 
Tie ip cticiatitatienneaskennes .109375 
TM cecmnsasacingcinncahuaitipeeiaen me 5) 

Je eee .140625 


ec tr ek ee 203125 
TE suvenssusopoyaseeeucegsteie .21875 


RSRld dat our cagrsiraribresosnornetorions .484375 
ID) . snerhpiiataietenereciagedelecmcas 5 


pstbestoaistartstatsills gota shen e ee 546875 
WAG ESRF oS oscspiciwieituselecnereiemie 5625 
LUARG KERR ORR RAOULES aS: 578125 


ceaneeueawaven enn ayaueNaiiae 640625 
AES scnsvcinccamncinorincdenancueivag .65625 
A: 20 Paiste nnnasascienvoniiasie 671875 
As sciborsnisoaienctaisisioamuigenniaies .6875 
{Me sseekareNeriivenearnenes cr £03125 
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